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On t h e  G e n e r a l i z a b i l i t y  of  Exper imenta l  R e s u l t s *  
Robert  L.  Winkler** and A l l a n  H .  Murphy*** 
A b s t r a c t  
The age-o ld  q u e s t i o n  o f  t h e  g e n e r a l i z a b i l i t y  of  t h e  
r e s u l t s  o f  expe r imen t s  t h a t  a r e  conducted  i n  a r t i f i c i a l  
l a b o r a t o r y  s e t t i n g s  t o  more r e a l i s t i c  i n f e r e n t i a l  and de- 
c i s i o n  making s i t u a t i o n s  i s  c o n s i d e r e d  i n  t h i s  pape r .  
Conserva t i sm i n  p r o b a b i l i t y  r e v i s i o n  p r o v i d e s  a n  example 
o f  a  r e s u l t  t h a t  1) h a s  r e c e i v e d  wide a t t e n t i o n ,  i n c l a d i n g  
a t t e n t i o n  i n  t e rms  of i m p l i c a t i o n s  f o r  r ea l -wor ld  d e c i s i o n  
making, on t h e  b a s i s  of expe r imen t s  conducted  i n  a r t i f i -  
c i a l  s e t t i n g s  and 2 )  i s  now a p p a r e n t l y  t hough t  by many t o  
be h i g h l y  s i t u a t i o n a l  and no t  a t  a l l  a  u b i q u i t o u s  pheno- 
menon, i n  which c a s e  i t s  i m p l i c a t i o n s  f o r  r ea l -wor ld  de- 
c i s i o n  making a r e  no t  a s  e x t e n s i v e  as  o r i g i n a l l y  c la imed.  
I n  t h i s  pape r  we c o n s i d e r  t h e  q u e s t i o n s  of g e n e r a l i z a t i o n s  
from t h e  l a b o r a t o r y  t o  t h e  r e a l  wor ld  i n  some d e t a i l ,  b o t h  
w i t h i n  t h e  c o n t e x t  o f  t h e  expe r imen t s  r e g a r d i n g  conserva-  
t i s m  and w i t h i n  a more g e n e r a l  c o n t e x t .  I n  a d d i t i o n ,  we 
d i s c u s s  some of t h e  d i f f i c u l t i e s  i n h e r e n t  i n  exper imenta-  
t i o n  i n  r e a l i s t i c  s e t t i n g s ,  s u g g e s t  p o s s i b l e  p rocedures  
f o r  a v o i d i n g  o r  a t  l e a s t  a l l e v i a t i n g  such  d i f f i c u l t i e s ,  
and make a p l e a  f o r  more r e a l i s t i c  expe r imen t s .  
1. I n t r o d u c t i o n  
Cons ide rab l e  i n t e r e s t  e x i s t s ,  among p s y c h o l o g i s t s  and 
o t h e r s ,  i n  human behav io r  i n  i n f e r e n t i a l  and d e c i s i o n  making 
s i t u a t i o n s .  T h i s  i n t e r e s t  i s  ev idenced  by t h e  amount o f  r e -  
s e a r c h  conducted  i n  t h i s  a r e a  i n  t h e  p a s t  decade .  The r e -  
s e a r c h  h a s  i n c l u d e d  a  c o n s i d e r a b l e  amount o f  e x p e r i m e n t a l  
work, much o f  which h a s  i n v o l v e d  pu rpose ly  s i m p l e ,  a r t i f i c i a l  
* 
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N a t i o n a l  C e n t e r  f o r  Atmospheric Resea rch ,  U.S.A. 
s i t u a t i o n s .  Such s imple  s i t u a t i o n s  a r e  ea sy  t o  d e a l  w i t h  
and t o  e x p l a i n  t o  t y p i c a l  s u b j e c t s ,  and t h e y  a l s o  p o s s e s s  
t h e  advan tage  o f  b e i n g  r e l a t i v e l y  s imp le  t o  a n a l y z e .  How- 
e v e r ,  t h e i r  very  s i m p l i c i t y  and a r t i f i c i a l i t y  makes t h e  j u s -  
t i f i c a t  i o n  f o r  g e n e r a l i z i n g  t h e  r e s u l t s  of t h e s e  expe r imen t s  
t o  more r e a l i s t i c  i n f e r e n t i a l  and d e c i s i o n  making s i t u a t i o n s  
q u e s t  i o n a b l e .  1 
I n  S e c t i o n  2 we c o n s i d e r  one major  r e s u l t  t h a t  ha s  
emerged from t h e  e x t e n s i v e  expe r imen ta l  work r e g a r d i n g  human 
behav io r  i n  i n f e r e n t i a l  and d e c i s i o n  making s i t u a t i o n s  
c o n s e r v a t i s m  i n  p r o b a b i l i t y  r e v i s i o n .  The s i t u a t i o n a l  na- 
t u r e  o f  conse rva t i sm and p o t e n t i a l  d i f f e r e n c e s  between r e a l -  
i s t  i c  s i t u a t i o n s  and a r t i f i c i a l  l a b o r a t o r y  s i t u a t i o n s  a r e  
d i s c u s s e d ,  and it i s  sugges t ed  t h a t  t h e  c o n s e r v a t i s m  obse r -  
ved i n  t h e  l a b o r a t o r y  expe r imen t s  may be a r t i f a c t u a l .  2 
The q u e s t i o n  o f  g e n e r a l i z a t i o n s  from t h e  l a b o r a t o r y  t o  t h e  
r e a l  world i s  cons ide red  i n  a  more g e n e r a l  v e i n  i n  S e c t i o n  
3 ,  and we i n d i c a t e  t h a t  such  g e n e r a l i z a t i o n s  shou ld  be  made 
w i t h  a  c o n s i d e r a b l e  deg ree  of c a u t i o n .  I n  S e c t i o n  4 ,  some 
d i f f i c u l t i e s  i nvo lved  i n  r e a l i s t i c  expe r imen t s  conce rn ing  
human b e h a v i o r  i n  i n f e r e n t i a l  and d e c i s i o n  making s i t u a t i o n s  
a r e  examined, and we sugges t  t h a t  t h e s e  d i f f i c u l t i e s  a r e  
no t  a s  s e r i o u s  a s  some might b e l i e v e .  S e c t i o n  5 c o n t a i n s  
a  b r i e f  summary and d i s c u s s i o n .  
2 .  Conserva t i sm:  An A r t i f a c t ?  
Much of t h e  r e s e a r c h  i n  t h e  a r e a  of  "man a s  a  p roces -  
s o r  o f  i n fo rma t ion"  h a s  i nvo lved  t h e  phenomenon o f  conserva-  
t i s m  i n  t h e  r e v i s i o n  o f  p r o b a b i l i t i e s .  Such conse rva t i sm 
should  not  be  confused  w i t h  c o n s e r v a t i s m  i n  d e c i s i o n  making 
s i t u a t i o n s ,  which i s  r e l a t e d  t o  t h e  n o t i o n s  of  r i s k  and 
r i s k  a v e r s i o n .  Conservat ism i n  p r o b a b i l i t y  r e v i s i o n  r e f e r s  
t o  t h e  f a i l u r e  of  i n d i v i d u a l s ,  i n  r e p o r t i n g  t h e i r  p r o b a b i l -  
i t y  r e v i s i o n s ,  t o  e x t r a c t  from d a t a  n e a r l y  a s  much informa- 
t i o n  a s  t h e  d a t a  c o n t a i n .  I n  Bayesian t e r m s ,  t h i s  i m p l i e s  
t h a t  p o s t e r i o r  p r o b a b i l i t i e s  a s s e s s e d  judgmenta l ly  a r e  c l o s -  
e r  t o  t h e  co r r e spond ing  p r i o r  p r o b a b i l i t i e s  t h a n  a r e  p o s t e -  
r i o r  p r o b a b i l i t i e s  c a l c u l a t e d  v i a  Bayes '  theorem.  I n  t h e  
decade  f o l l o w i n g  t h e  i n i t i a l  r e s e a r c h  r e g a r d i n g  conserva-  
t i s m ,  which was conducted i n  1960-62 and r e p o r t e d  i n  
P h i l l i p s ,  Hays, and Edwards L291, numerous exper iments  have  
been conducted  and a c o n s i d e r a b l e  amount o f  d e b a t e  has  en- 
sued  r e g a r d i n g  t h e  e x i s t e n c e  of  and (assuming e x i s t e n c e )  
t h e  p o s s i b l e  e x p l a n a t i o n s  f o r  conse rva t i sm i n  human i n f o r -  
mat ion  p r o c e s s i n g .  E x t e n s i v e  r ev i ews  of  t h e  l i t e r a t u r e  con- 
c e r n i n g  c o n s e r v a t i s m  can  b e  found i n  Du Charme [7] and 
S l o v i c  and L i c h t e n s t e i n  [37]; we w i l l  t o u c h  on some o f  t h i s  
l i t e r a t u r e ,  bu t  we r e f e r  t h e  i n t e r e s t e d  r e a d e r  t o  t h e s e  r e -  
views f o r  more d e t a i l s  and f u r t h e r  r e f e r e n c e s .  
The d e g r e e  of c o n s e r v a t i s m  observed  i n  p r o b a b i l i t y  r e -  
v i s i o n  expe r imen t s  h a s  v a r i e d  c o n s i d e r a b l y ,  and i n  some 
c a s e s  ( e . g .  Schum, [32]; a d d i t i o n a l  r e f e r e n c e s  w i l l  be g iven  
l a t e r  i n  t h e  p a p e r )  t h e  s u b j e c t s  were n o t  c o n s e r v a t i v e .  
Du Charme [7, p .  131 n o t e s  t h a t  
The upshot  o f  t h e  r e s e a r c h  d i s c u s s e d  t h u s  
f a r  is  t h a t  conse rva t i sm i s  not  a  s t a b l e  
phenomenon. The amount of conse rva t i sm 
e v i d e n t  i n  2s p r o b a b i l i t y  e s t i m a t e s  h a s  
been shown t o  d i f f e r e n t i a l l y  depend on t h e  
d i a g n o s t i c  va lue  o f  t h e  d a t a ,  p r i o r  odds ,  
sample s i z e ,  sample o r d e r  and t h e  d i f f u s e -  
n e s s  of  t h e  h y p o t h e s i s  under c o n s i d e r a t i o n .  
T h i s  s u g g e s t s  t h a t  t h e  e x i s t e n c e  of  conse rva t i sm and ( i f  
e x i s t e n t )  t h e  deg ree  of conse rva t i sm i n  any g i v e n  s i t u a t i o n  
may b e  h i g h l y  dependent  upon t h e  e x a c t  n a t u r e  of t h e  s i t u a -  
t i o n .  
Var ious  e x p l a n a t i o n s  have been sugges t ed  f o r  t h e  con- 
s e r v a t i s m  t h a t  h a s  been observed  i n  expe r imen ta l  s t u d i e s .  
The e x p l a n a t i o n s  i n c l u d e  mispe rcep t ion  ( t h e  i n d i v i d u a l  s i m -  
p l y  m i s p e r c e i v e s  t h e  i n f e r e n t i a l  impact of  each  da tum) ,  
mi saggrega t ion  ( t h e  i n d i v i d u a l  p e r c e i v e s  t h e  impact of each  
datum c o r r e c t l y  but  e r r s  i n  a g g r e g a t i n g  t h e  d a t a ) ,  and r e -  
sponse  b i a s  ( t h e  i n d i v i d u a l  e x h i b i t s  a  tendency t o  avo id  
ext reme v a l u e s  on t h e  p r o b a b i l i t y  s c a l e ) .  Although t h e r e  
has  been much d e b a t e  and many expe r imen t s  have been des igned 
i n  a n  a t t empt  t o  a s c e r t a i n  t h e  e x i s t e n c e  o f  conse rva t i sm and 
t o  i s o l a t e  t h e  "cause" o f  conse rva t i sm (where it e x i s t s ) ,  
t h e  m a t t e r  remains  u n s e t t l e d .  Perhaps  t h i s  i s  due a t  l e a s t  
i n  p a r t  t o  t h e  s i t u a t i o n a l  n a t u r e  o f  conse rva t i sm,  as d i s -  
cus sed  i n  t h e  p reced ing  pa rag raph ,  i n  which c a s e  t h e  s i t u a -  
t i o n s  used i n  conse rva t i sm expe r imen t s  should  be examined 
c a r e f u l l y .  
A commonly used  d e v i c e  i n  p r o b a b i l i t y  r e v i s i o n  e x p e r i -  
ments  i s  t h e  bookbag-and-poker-chip paradigm, i n  which t h e  
expe r imen te r  h a s  a number o f  ( u s u a l l y  two)  bookbags f i l l e d  
w i t h  poker  c h i p s .  The composi t ion  of t h e  bookbags d i f f e r s  
w i t h  r e s p e c t  t o  t h e  number of  poker  c h i p s  o f  a  p a r t i c u l a r  
c o l o r ;  t h e  f i r s t  bookbag may c o n t a i n  70 r e d  c h i p s  and 30 
b l u e  c h i p s ,  f o r  example, whereas t h e  second bookbag c o n t a i n s  
30 r e d  c h i p s  and 70 b l u e  c h i p s .  The s u b j e c t  i s  t o l d  t h a t  
one of  t h e  bookbags h a s  been chosen by a random d e v i c e ,  and 
h i s  t a s k  i s  t o  a s s e s s  p r o b a b i l i t i e s  f o r  t h e  p o s s i b l e  book- 
bags .  S i n c e  t h e  s u b j e c t  i s  t o l d  t h a t  t h e  bookbag h a s  been 
s e l e c t e d  randomly, t h e  i n i t i a l ,  o r  p r i o r ,  p r o b a b i l i t i e s  
shou ld  be  e q u a l .  The s u b j e c t  i s  t h e n  g i v e n  i n f o r m a t i o n  i n  
t h e  form o f  a s e r i e s  o f  draws,  a t  random and w i t h  r e p l a c e -  
ment ,  f rom t h e  chosen bookbag. Upon o b s e r v i n g  t h e  r e s u l t s  
o f  t h e s e  draws,  t h e  s u b j e c t  a s s e s s e s  h i s  p o s t e r i o r  p robab i -  
l i t i e s  f o r  t h e  p o s s i b l e  bookbags. 
There  a r e  e n d l e s s  v a r i a t i o n s  on t h e  b a s i c  bookbag-and- 
poker -ch ip  theme. The expe r imen te r  can  v a r y  t h e  number o f  
bookbags, t h e  compos i t i on  of  t h e  bookbags, t h e  p r i o r  odds ,  
t h e  r e sponse  mode ( e . g .    rob abilities v s .  odds v s .  l o g  o d d s ) ,  
t h e  sampl ing  p l a n ,  and s o  on. To make t h e  s i t u a t i o n  somewhat 
more complex, e l emen t s  such  as n o n s t a t i o n a r i t y  ( e  .g .  r an -  
dom shocks  t h a t  change t h e  composi t ion  o f  t h e  bookbags ) ,  
c o n d i t i o n a l  dependence o f  sample i n f o r m a t i o n ,  and u n r e l i a -  
b i l i t y  i n  t h e  r e p o r t i n g  o f  t h e  sample r e s u l t s  ( e . g .  t h e  
p o s s i b i l i t y  t h a t  t h e  i n d i v i d u a l  r e p o r t i n g  t h e  sample r e s u l t s  
i s  c o l o r  b l i n d  o r  s imply  c a r e l e s s )  can  b e  i n t r o d u c e d .  
Numerous v a r i a t i o n s  on t h e  bookbag-and-poker-chip theme 
have been i n v e s t i g a t e d  e x p e r i m e n t a l l y  ( s e e  Du Charme [7],  
and S l o v i c  and L i c h t e n s t e i n  [37] ) . 
Thus, a l t h o u g h  many d i f f e r e n t  s i t u a t i o n s  have been 
s t u d i e d ,  i n  most c a s e s  t h e  expe r imen ta l  v e h i c l e  h a s  been 
t h e  bookbag-and-poker-chip paradigm o r  some s i m i l a r  paradigm. 
Paradigms l i k e  t h i s  a r e  u s e f u l  i n  d e t e r m i n i n g  t h e  p s y c h o l o g i c a l  
e f f e c t s  o f  v a r i o u s  p r o b a b i l i t y  assessment  and a g g r e g a t i o n  
p r o c e d u r e s .  It i s  not  c l e a r ,  however, whether  t h e  r e s u l t s  
o f  expe r imen t s  u s i n g  such  paradigms can b e  g e n e r a l i z e d  t o  
t h e  more i l l - s t r u c t u r e d ,  vague s i t u a t i o n s  encoun te red  i n  
t h e  r e a l  wor ld .  The in fo rma t ion  s o u r c e s  used i n  t h e  formu- 
l a t i o n  o f  p r o b a b i l i t y  f o r e c a s t s  i n  most s u b s t a n t i v e  a r e a s  
cannot  be  modeled a s  c l e a r l y  and unambiguously a s  t h e  proce-  
d u r e  o f  randomly drawing  poker  c h i p s  from a  bookbag, which 
o b v i o u s i y  f o l l o w s  a B e r n o u l l i  p r o c e s s  ( o r  more g e n e r a l l y ,  a 
mul t inomia l  p r o c e s s ) .  Yet ,  d e s p i t e  t h e  s i m p l i c i t y  o f  t h e  
bookbag-and-poker-chip paradigm, it may not  b e  a s  f a m i l i a r  
t o  s u b j e c t s  as  many r ea l -wor ld  p r o c e s s e s  t h a t  a r e  c o n s i d e r -  
a b l y  more complex. 
I r o n i c a l l y ,  t h e n ,  t h e  s u b j e c t  i n  a  bookbag-and-poker- 
c h i p  exper iment  may be f aced  w i t h  a  s i t u a t i o n  w i t h  which h e  
i s  q u i t e  u n f a m i l i a r  and f o r  which he  h a s  l i t t l e  i n t u i t i v e  
" f e e l "  even though it  i s  much s i m p l e r  t h a n  most r e a l - w o r l d  
s i t u a t i o n s  he  e n c o u n t e r s .  One p o s s i b l e  mode o f  b e h a v i o r  
f o r  t h e  s u b j e c t  i s  t o  t r e a t  t h e  e x p e r i m e n t a l  s i t u a t i o n  a t  
l e a s t  i n  p a r t  a s  i f  it were s i m i l a r  t o  r e a l i s t i c  i n f e r e n t i a l  
s i t u a t i o n s .  Such b e h a v i o r  may y i e l d  i n f e r e n c e s  t h a t  a r e  
c o n s e r v a t i v e  i n  t h e  bookbag-and-poker-chip s i t u a t i o n .  
One b a s i c  assumpt ion  t h a t  i s  made i n  most o f  t h e  psy-  
c h o l o g i c a l  expe r imen t s  conce rn ing  p r o b a b i l i t y  r e v i s i o n  i s  
t h a t  o f  c o n d i t i o n a l  independence  of  t h e  t r i a l s ,  o r  informa- 
t i o n   source^.^ I f  poker  c h i p s  a r e  s e l e c t e d  a t  random and 
w i t h  rep lacement  from a  bookbag, t h e  c o l o r  o f  t h e  k t h  poke r  
c h i p  drawn i s  independent  ( c o n d i t i o n a l  on a  g i v e n  bookbag) 
of  t h e  c o l o r s  of  t h e  f i r s t  k-1 poker  c h i p s  t h a t  a r e  drawn. 
I n  many (p robab ly  mos t )  r e a l - w o r l d  i n f e r e n t i a l  and d e c i s i o n  
making s i t u a t i o n s ,  t h e  i n f o r m a t i o n  s o u r c e s  a r e  c o n d i t i o n a l l y  
dependen t .  Of t en  t h e r e  a r e  c a s e s  i n  which s u c c e s s i v e  i t e m s  
o f  i n f o r m a t i o n  a r e  somewhat r e d u n d a n t ,  s o  t h a t  t h e  t o t a l  
impact  o f  s e v e r a l  i t e m s  o f  i n f o r m a t i o n  i s  l e s s  t h a n  t h e  com- 
b i n a t i o n  of  t h e i r  m a r g i n a l  impac t s  ( i . e .  t h e  impact o f  e ach  
i t e m  assuming  t h a t  t he ,  o t h e r  i t e m s  had n o t  been  obse rved )  
( e .  g .  s e e  Winkler  and Murphy, [45] ) . I f  a n  i n d i v i d u a l  t r e a t s  
c o n d i t i o n a l l y  independent  i t e m s  o f  i n f o r m a t i o n  a s  i f  t h e y  
were r edundan t ,he  w i l l  r e v i s e  h i s  p r o b a b i l i t i e s  l e s s  t h a n  
he  shou ld  and w i l l  appea r  c o n s e r v a t i v e .  The re fo re ,  one 
p o s s i b l e  e x p l a n a t i o n  f o r  conse rva t i sm i n  s imp le  bookbag- 
and-poker-chip expe r imen t s  i s  t h a t  t h e  s u b j e c t  i s  behaving  
a s  he  does  i n  more f a m i l i a r  s i t u a t i o n s  i n v o l v i n g  redundant  
i n f o r m a t i o n  s o u r c e s .  
Another  assumpt ion  i n  most of  t h e  expe r imen t s  r ega rd -  
i n g  i n f o r m a t i o n  p r o c e s s i n g  i s  t h a t  of  s t a t i o n a r i t y .  It i s  
assumed t h a t  t h e  composi t ion  of  t h e  bookbag remains  c o n s t a n t  
o v e r  t i m e .  Parameters  o f  r ea l -wor ld  p r o c e s s e s  may be  expec-  
t e d  t o  change o v e r  t i m e ,  and t h e  a d d i t i o n a l  u n c e r t a i n t y  cau- 
s e d  by t h e  p re sence  o f  n o n s t a t i o n a r i t y  may l e a d  an i n d i v i d -  
u a l  t o  r e v i s e  h i s  p r o b a b i l i t i e s  l e s s  ( f o r  a  g i v e n  sample)  
t h a n  h e  would i f  t h e  p r o c e s s  were s t a t i o n a r y .  Th i s  i m p l i e s  
t h a t  t r e a t i n g  s t a t i o n a r y  bookbag-and-poker-chip s i t u a t i o n s  
a s  i f  t h e y  were n o n s t a t i o n a r y  cou ld  l e a d  t o  conse rva t i sm.  
Of c o u r s e ,  r ea l -wor ld  p r o c e s s e s  may d i f f e r  from pro-  
c e s s e s  used  i n  expe r imen ta l  s i t u a t i o n s  i n  many r e s p e c t s  
o t h e r  t h a n  c o n d i t i o n a l  dependence and n o n s t a t i o n a r i t  y. For  
example, u n r e l i a b l e  i n fo rma t ion  s o u r c e s  may be  encoun te red  
f r e q u e n t l y  i n  t h e  r e a l  wor ld ,  i n d i v i d u a l s  may t e n d  t o  make 
i n f e r e n c e s  at  v a r i o u s  l e v e l s  o f  h i e r a r c h i c a l  sys tems ( "cas -  
caded i n f e r e n c e " ) ,  o r  d a t a  encoun te red  i n  a c t u a l  s i t u a t i o n s  
may u s u a l l y  be  l e s s  d i a g n o s t i c  t h a n  t y p i c a l  d a t a  g e n e r a t e d  
f o r  e x p e r i m e n t a l  u s e .  With r e g a r d  t o  d i a g n o s t i c i t y ,  Schum 
[33, PP. 237-2381 makes t h e  f o l l o w i n g  remarks :  
One r e p e a t e d  r e s u l t  i s  t h a t  men a r e  most 
c o n s e r v a t i v e  when t h e  d i a g n o s t i c  impact  
of  t h e  ev idence  i s  very  l a r g e .  They be- 
come l e s s  c o n s e r v a t i v e  and ,  indeed ,  ex- 
c e s s i v e  i n  t h e i r  r e v i s i o n s  when t h e  d i a g -  
n o s t i c  v a l u e  o f  ev idence  i s  r educed .  
T h e r e f o r e ,  c o n s e r v a t i v e  s u b j e c t s  may s imply  be g e n e r a l i z i n g  
from rea l -wor ld  s i t u a t i o n s  i n  which d a t a  t e n d  t o  be r e l a t i v e -  
l y  u n d i a g n o s t i c .  
Some obvious  p o t e n t i a l  d i f f e r e n c e s  between r e a l - w o r l d  
s i t u a t i o n s  and s imp le ,  a r t i f i c i a l  expe r imen ta l  s i t u a t i o n s ,  
t h e n ,  a r e  c o n d i t i o n a l  dependence,  n o n s t a t i o n a r i t y ,  u n r e l i -  
a b i l i t y ,  cascaded  i n f e r e n c e ,  and l a c k  of  d i a g n o s t i c i t y .  
F a c t o r s  l i k e  t h e s e  may cause  i n d i v i d u a l s  t o  a d j u s t  t h e i r  
l i k e l i h o o d s  when r e v i s i n g  p r o b a b i l i t i e s .  Some exper iments  
have been conducted  t o  examine t h e s e  p o t e n t i a l  d i f f e r e n c e s ,  
and m o d i f i c a t i o n s  t o  make t h e  expe r imen ta l  s i t u a t i o n  more 
r e a l i s t i c  have f r e q u e n t l y  r e s u l t e d  i n  l e s s  conse rva t i sm o r  
no c o n s e r v a t i s m  on t h e  p a r t  o f  t h e  s u b j e c t s .  M o d i f i c a t i o n s  
i n v e s t i g a t e d  e x p e r i m e n t a l l y  have inc luded  c o n d i t i o n a l  de- 
pendence ( e  .g .  Gus tafson  [17] , Schum [32] , Schum, Sou tha rd ,  
and Wombolt [35], Domas and P e t e r s o n  [6] ) , n o n s t a t i o n a r i t y  
( e . g .  Ch inn i s  and P e t e r s o n  [4,5] ) , and u n r e l i a b i l i t y  ( e . g .  
Schum, Du Charme, and De P i t t s  [34], Snapper  and Fryback 
[38] ) . However, many o f  t h e s e  m o d i f i c a t i o n s  have been 
a t t a i n e d  e x p e r i m e n t a l l y  by changes  i n  t h e  bookbag-and-poker- 
c h i p  paradigm o r  e q u a l l y  a r t i f i c i a l  s i t u a t i o n s .  A s  a  r e s u l t ,  
most of t h e s e  expe r imen t s  s t i l l  do  not  a d d r e s s  d i r e c t l y  
t h e  q u e s t i o n  of  human behav io r  i n  r e a l i s t i c  s i t u a t i o n s .  
Moreover, i n  a d d i t i o n  t o  obvious  d i f f e r e n c e s  mentioned 
above,  t h e r e  may be more s u b t l e ,  b u t  n e v e r t h e l e s s  i m p o r t a n t ,  
d i f f e r e n c e s  between human behav io r  i n  o p e r a t i o n a l  i n f e r e n -  
t i a l  and d e c i s i o n  making s i t u a t i o n s  and human b e h a v i o r  i n  
l a b o r a t o r y  expe r imen t s .  For  example, u n l i k e  t h e  we l l -  
s t r u c t u r e d  bookbag-and-poker-chip paradigm, i n  which t h e  
i n f o r m a t i o n  s o u r c e s  (draws from t h e  bookbag) a r e  s t r a i g h t -  
fo rward ,  many r ea l -wor ld  s i t u a t i o n s  may be ex t r eme ly  vague 
and i n f o r m a t i o n  may suddenly  a r r i v e  from unexpected s o u r c e s .  
The p o i n t  i s  t h a t  expe r imen ta l  r e s u l t s  may be a r t i f i c i a l  i n  
t h e  s e n s e  t h a t  t h e  s u b j e c t s  a r e  i n a p p r o p r i a t e l y  g e n e r a l i z -  
i n g  from rea l -wor ld  s i t u a t i o n s  t o  a r t i f i c i a l  expe r imen ta l  
s i t u a t i o n s .  I n d i v i d u a l s  who make i n f e r e n c e s  and d e c i s i o n s  
i n  a  r e a s o n a b l y  "op t ima l "  f a s h i o n  i n  t h e  r e a l  world may 
behave s u b o p t i m a l l y  i n  expe r imen ta l  s i t u a t i o n s .  
We c l a i m  no o r i g i n a l i t y  f o r  t h e  s u g g e s t i o n  t h a t  conser -  
v a t i s m  may be an  a r t i f a c t  caused by d i s s i m i l a r i t i e s  between 
t h e  l a b o r a t o r y  and t h e  r e a l  wor ld ,  a l t h o u g h  o t h e r s  have 
on ly  made such  a  s u g g e s t i o n  " i n  p a s s i n g "  and have no t  i n -  
v e s t i g a t e d  i t  i n  any d e t a i l .  I n  an  e a r l y  p a p e r ,  Edwards 
and P h i l l i p s  [13] n o t e  t h a t  t h e  s u b j e c t s '  poor  performance 
( i . e .  c o n s e r v a t i s m )  might s imply  r e f l e c t  poor  unde r s t and -  
i n g  of t h e  e x p e r i m e n t a l  s i t u a t i o n .  Edwards [lo,  p.  781 
comes even c l o s e r  t o  t h e  p o i n t :  
Although t h e  e v a l u a t i o n  of  u n c e r t a i n  
ev idence  i s  an  i n g r e d i e n t  of  much every-  
day behav io r ,  . . . i t  would appea r  t h a t  
most pe r sons  do i t  r a t h e r  bad ly .  There 
a r e  a t  l e a s t  two e x p l a n a t i o n s  of  t h i s  
appa ren t  c o n t r a s t  between t h e  exper iment  
and everyday b e h a v i o r .  One i s  t h a t ,  
a l t h o u g h  t h e y  a r e  ve ry  i n e f f i c i e n t ,  
pe r sons  a r e  no t  u s u a l l y  t r o u b l e d  by t h e i r  
i nadequac i e s  because  everyday s i t u a t i o n s  
a r e  undemanding. The o t h e r  i s  t h a t  t h e  
e x p e r i m e n t a l  r e s u l t s  a r e  a r t i f a c t u a l  and 
pe r sons  a r e  not  n e c e s s a r i l y  a s  i n e f f i -  
c i e n t  o u t s i d e  t h e  l a b o r a t o r y .  
C r i t i c i s m  i s  aimed d i r e c t l y  a t  t h e  bookbag-and-poker- 
c h i p  paradigm i n  some r e f e r e n c e s .  I n  Edwards [121, t h e  pa- 
p e r  i s  w r i t t e n  a s  a  h y p o t h e t i c a l  d e b a t e  among Ward Edwards, 
Lee Beach, and C a m  Pe t e r son ;  i n  t h e  d i a l o g u e  C a m  P e t e r s o n  
a r g u e s  a g a i n s t  " t h e  ve ry  a r t i f i c i a l  bookbag and poker  c h i p  
s i t u a t i o n , "  n o t i n g  t h a t  he  has  found t h a t  Bayest  theorem 
i s  a  ve ry  good d e s c r i p t i v e  model o f  s u b j e c t s t  b e h a v i o r  i n  
o t h e r  k inds  of s i t u a t i o n s ,  and con tend ing  (pp .  18-19) " t h a t  
t h e  c o n s e r v a t i v e  b e h a v i o r  o b t a i n e d  i n  t h o s e  exper iments  
t h a t  o b t a i n  i t ,  i s  e s s e n t i a l l y  an  a r t i f a c t . "  P h i l l i p s  [28, 
p. 2591 s t a t e s ,  "Conservat ism i s  always found i n  bookbag- 
and-pokerchip  exper iments ;  f o r  t h e s e  t a s k s  most s u b j e c t s  
have had ve ry  l i t t l e  p r i o r  e x p e r i e n c e  w i t h  t h e  b inomia l  
d a t a - g e n e r a t o r s . "  Schum, Sou tha rd ,  and Wombolt [35, p. 191 
make t h e  f o l l o w i n g  o b s e r v a t i o n :  
It i s  somewhat c u r i o u s  b u t  t r u e  t h a t  
men's e s t i m a t e s  o f  P ( + I J D )  a r e  g e n e r a l l y  
c l o s e r  t o  o p t i m a l  v a l u e s  i n  more complex 
i n f e r e n c e  s i t u a t i o n s  t h a n  t h e y  a r e  i n  t h e  
binomial .  two-hypothes is  c a s e  which i s  t h e  
s i m p l e s t  i n f e r e n c e  s i t u a t i o n  irnagin- 
a b l e .  Apparent ly  t h e  b inomia l  t a s k  
i s  t o o  a b s t r a c t ,  a r t i f i c i a l ,  and pe r -  
haps  no t  ana logous  t o  any r e a l - l i f e  
i n f e r e n c e s  t h a t  a l l  o f  us make from 
t ime t o  t ime.  
F i n a l l y ,  Moskowitz C21, p. 101 s t a t e s ,  
P s y c h o l o g i c a l  expe r imen t s  i n v o l v i n g  
human v e r s u s  Bayes ian  r e v i s i o n  of 
p r o b a b i l i t i e s  a lmost  always employ 
random d a t a  g e n e r a t i n g  paradigms 
such  a s  d i c e ,  u r n s ,  book bags-and- 
poker  c h i p s ,  e t c .  Although some may 
a rgue  t h a t  such  d a t a  p roduc ing  veh i -  
c l e s  p r o v i d e  more e x p e r i m e n t a l  con- 
t r o l ,  t h e y  l a c k  r e a l i s m  . . . .  
S p e c i f i c  a t t e n t i o n  h a s  been p a i d  t o  some of  t h e  poten-  
t i a l  d i f f e r e n c e s  between t h e  r e a l  world and t h e  l a b o r a t o r y  
t h a t  were d i s c u s s e d  e a r l i e r  i n  t h i s  s e c t i o n .  I n  P h i l l i p s ,  
Hays, and Edwards [29], f o r  example,  t h e  a u t h o r s  s p e c u l a t e  
abou t  t h e  p o s s i b i l i t y  t h a t  t h e  observed  conse rva t i sm cou ld  
be  caused  by s u b j e c t s  behaving  a s  i f  t h e  d a t a - g e n e r a t i n g  
p r o c e s s  were c h a r a c t e r i z e d  by n o n s t a t i o n a r i t y  o r  c o n d i t i o -  
n a l  dependence.  
Du Charme and P e t e r s o n  [9] work w i t h  con t inuous  d i s -  
t r i b u t i o n  and s u g g e s t  t h a t  t h e i r  expe r imen ta l  s i t u a t i o n  i s  
more r e a l i s t i c  t h a n  t h e  s imp le  bookbag-and-poker-chip pa ra -  
digm ( p .  541 ) :  
Why do  2s perform more o p t i m a l l y  when 
r e v i s i n g  e s t i m a t e s  about  t h e  e n t i r e  
continuum of  p r o p o r t i o n s  t h a n  t h e y  do 
when t h e  r e v i s i o n  conce rns  o n l y  two 
p r o p o r t i o n s ?  One p o s s i b i l i t y  i s  t h a t  
t a s k s  u s i n g  a  continuum a r e  more r e p r e -  
s e n t a t i v e  of  n o n l a b o r a t o r y  i n f e r e n c e  
t a s k s .  The i d e a  u n d e r l y i n g  t h i s  hypo- 
t h e s i s  i s  t h a t  peop le  a r e  b a s i c a l l y  
Bayesian i n f o r m a t i o n  p r o c e s s o r s  and t h a t  
as l a b o r a t o r y  t a s k s  become more r e p r e s e n -  
t a t i v e  of  r e a l  l i f e ,  2s w i l l  perform more 
o p t i m a l l y .  
I t  shou ld  be noted  t h a t  t h e i r  e x p e r i m e n t a l  s i t u a t i o n  i s  
s t i l l  q u i t e  a r t i f i c i a l ,  i n v o l v i n g  u r n s  and poker  c h i p s .  
Ch inn i s  and P e t e r s o n  [5, p .  2481 n o t e  t h a t  "it has  
been sugges t ed  t h a t  one r ea son  peop le  make c o n s e r v a t i v e  
i n f e r e n c e s  i s  t h a t  t h e y  i n a p p r o p r i a t e l y  g e n e r a l i z e  from a  
n o n s t a t i o n a r y  environment  t o  t h e  s t a t i o n a r y  l a b o r a t o r y  
s i t u a t i o n s . "  T h e i r  e x p e r i m e n t a l  r e s u l t s  appea r  t o  r e f u t e  
t h i s  h y p o t h e s i s ,  bu t  t h e  e x p e r i m e n t a l  s e t t i n g  i s  a r t i f i c i a l  
and t h e  t y p e  of  n o n s t a t i o n a r i t y  c o n s i d e r e d  i s  v e r y  s imp le  
and may no t  be r e p r e s e n t a t i v e  o f  r e a l i s t i c  s i t u a t i o n s .  
Youssef and P e t e r s o n  [47] i n v e s t i g a t e  cascaded  i n f e r -  
e n c e s  ( i n f e r e n c e s  i n v o l v i n g  a  h i e r a r c h y  o f  s e v e r a l  l e v e l s ) .  
They c l a i m  t h a t  tlmuch of  t h e  r e a l  world i s  more complex t h a n  
( a  noncascaded s i t u a t i o n ) , "  and t h e y  make t h e  f o l l o w i n g  
o b s e r v a t i o n s  ( p .  1 3 )  : 
Why a r e  peop le  more e x c e s s i v e  when t h e y  
ca scade  i n f e r e n c e s  t h a n  when t h e y  do n o t ?  
One p o s s i b i l i t y  i s  t h a t  t h e y  per form b e t t e r  
i n  t h e  more r e a l i s t i c ,  h i e r a r c h i c a l  s i t u a -  
t i o n  where i t  i s  n e c e s s a r y  t o  ca scade  i n f e r -  
ences .  Such a n  e x p l a n a t i o n  i s  i n  acco rd  
w i t h  p r e v i o u s  r e s e a r c h  t h a t  h a s  shown t h a t  
q u a l i t y  of  performance i n c r e a s e s  w i t h  
t a s k  complexi ty ,  i f  t h e  complexi ty  i s  i n  
t h e  d i r e c t i o n  of  b e i n g  more r e p r e s e n t a -  
t i v e  o f  t h e  environment  i n  which peop le  
o r d i n a r i l y  behave ( P e t e r s o n  and Beach, [25] ) . 
The n o t i o n  o f  i n d i v i d u a l s  b e i n g  l e s s  c o n s e r v a t i v e  i n  
complex s i t u a t i o n s  i f  t h e  s i t u a t i o n s  a r e  r e a l i s t i c  i s  a l s o  
no ted  by Du Charme and P e t e r s o n  [8] , who c o n s i d e r  normal 
d i s t r i b u t i o n s  of  h e i g h t s  o f  men and women and f i n d  t h a t  
c o n s e r v a t i s m  i s  only about  h a l f  a s  g r e a t  a s  i n  exper iments  
u s i n g  b inomia l  p o p u l a t i o n s .  They s t a t e  t h a t  " t h e  i n c r e a s e  
i n  o p t i m a l i t y  occu r r ed  i n  s p i t e  of  t h e  complexi ty  o f  normal  
d a t a  g e n e r a t i n g  p r o c e s s e s , "  and t h e y  s p e c u l a t e  a s  f o l l o w s  
( p .  1 7 4 ) :  
One r e a s o n  f o r  t h e  i n c r e a s e  i n  o p t i m a l i t y  
i n  t h e  p r e s e n t  exper iment  may be t h a t  2s 
were more f a m i l i a r  w i t h  t h e  d a t a  g e n e r a t -  
i n g  p r o c e s s :  b o t h  more f a m i l i a r  w i t h  t h e  
a b s t r a c t  n a t u r e  of  normal d i s t r i b u t i o n s  and 
a l s o  more f a m i l i a r  w i t h  t h e  p a r t i c u l a r  
d i s t r i b u t i o n s  used ,  t h e  h e i g h t s  o f  men and 
women. 
I n  t h i s  s e c t i o n  we have on ly  touched  upon some of  t h e  
more obvious  ways i n  which r ea l -wor ld  s i t u a t i o n s  may d i f f e r  
from t h e  s i t u a t i o n s  t h a t  have been  used  i n  most of  t h e  
p s y c h o l o g i c a l  expe r imen t s  i n v o l v i n g  conse rva t i sm;  t h e r e  a r e  
undoubtedly  o t h e r  more s u b t l e  d i f f e r e n c e s .  The above q u o t e s  
i n d i c a t e  t h a t  even a t  t h e  t ime  o f  t h e  e a r l y  expe r imen t s  
r e g a r d i n g  conse rva t i sm,  it was r e a l i z e d  t h a t  such  d i f f e r -  
ences  may accoun t  f o r  some o r  a l l  o f  t h e  observed  conserva-  
t i s m .  T h e r e f o r e ,  i t  may be  u s e f u l  t o  i n v e s t i g a t e  t h e s e  
f a c t o r s  i n  more d e t a i l ,  p a r t i c u l a r l y  i n  a  r e a l i s t i c  s e t t i n g .  
3 .  Genera l i za t ions  from t h e  Laboratory t o  t h e  Real World 
I n  t h e  a b s t r a c t  of Du Charme's review of "conservatism 
i n  human in fe rence"  (Du Charme, [7] ), t h e  au thor  s t a t e s ,  
Much r e s e a r c h  has  been d i r e c t e d  a t  t h e  
v a r i a b l e s  a f f e c t i n g  and causing e r r o r s  
i n  human p r o b a b i l i t y  e s t i m a t i o n .  The 
p r a c t i c a l  importance of t h e  resea rch  
l i e s  i n  " r e a l  world" informat ion pro- 
cess ing  systems where humans must be 
used t o  es t ima te  p r o b a b i l i t i e s .  
I n  a  s i m i l a r  ve in ,  S lov ic  [36 p. 21 makes t h e  fo l lowing 
comment : 
A s  an exper imenta l  psycho log i s t ,  my own 
i n t e r e s t  i s  i n  l abora to ry  experiments 
t h a t  a r e  designed t o  t e s t  va r ious  hypo- 
t h e s e s  about bounded r a t i o n a l i t y .  I f  
t h e s e  experiments a r e  anything more than  
mere academic e x e r c i s e s ,  we should eventu- 
a l l y  be a b l e  t o  l i n k  t h e i r  r e s u l t s  t o  
s p e c i f i c  examples of suboptimal d e c i s i o n  
making i n  t h e  r e a l  world. 
Ul t ima te ly ,  then ,  t h e  s i t u a t i o n s  of most i n t e r e s t  e x i s t  i n  
t h e  r e a l  world,  not  i n  t h e  l a b o r a t o r y .  A s  we pointed out i n  
Sec t ion  2, however, t h e  a r t i f i c i a l  n a t u r e  of most of t h e  
exper imenta l  s i t u a t i o n s  encountered i n  t h e  l i t e r a t u r e  regard-  
i n g  conservatism renders  t h e i r  p o t e n t i a l  g e n e r a l i z a b i l i t y  
t o  r e a l i s t i c  s i t u a t i o n s  very tenuous indeed.  Thus, t h e  
i m p l i c a t i o n s  of t h e s e  exper imenta l  r e s u l t s  f o r  a c t u a l  r e a l -  
world s i t u a t i o n s  a r e  ques t  ionable .  4 
A s  t h e  d i s c u s s i o n  i n  t h e  previous  s e c t i o n  suggested,  
many r e s e a r c h e r s  a r e  aware of and concerned about t h e  prob- 
lem of g e n e r a l i z i n g  r e s u l t s  from t h e  l a b o r a t o r y  t o  t h e  r e a l  
world .  Moreover, t h i s  concern  i s  e v i d e n t  no t  o n l y  i n  con- 
s e r v a t i s m  expe r imen t s ,  b u t  a l s o  i n  expe r imen t s  conce rn ing  
o t h e r  a s p e c t s  of i n f e r e n t i a l  and d e c i s i o n  making b e h a v i o r .  
I n  an  i n fo rma t ion -pu rchs ing  expe r imen t ,  F r i e d  
and P e t e r s o n  [15, p .  5281 comment t h a t  t h e i r  r e s u l t s  . ( a  
b i a s  toward p u r c h a s i n g  g r e a t e r  amounts of l e s s  d i a g n o s t i c  
i n f o r m a t i o n )  "could  be a n  o v e r g e n e r a l i z a t i o n  from non labo ra -  
t o r y  s i t u a t i o n s  where d a t a  may be  r e l a t i v e l y  i n e x p e n s i v e  
when compared w i t h  p a y o f f s . "  The f o l l o w i n g  quo te  from 
W a l l s t e n  r40,  pp. 30-311 s t a t e s  t h e  c a s e  c l e a r l y : :  
V i r t u a l l y  a l l  p r e v i o u s  s t u d i e s  of  i n d i v i d -  
u a l  r i s k y  d e c i s i o n  making have employed 
s imp le  gambles i n  t h e  b e l i e f  t h a t  t h e  
impor t an t  d imens ions  were v a l u e  and proba-  
b i l i t y ,  and t h a t  t h i s  would a l l o w  t h e i r  
s t u d y  i n  t h e  most p u r e  form.  Once t h e  
s k e l e t o n  of t h e  d e c i s i o n  p r o c e s s  h a s  been 
unde r s tood ,  i t  could  be  f l e s h e d  o u t  a s  
p r o g r e s s i v e l y  r i c h e r  s i t u a t i o n s  a r e  
s t u d i e d .  One c o n c l u s i o n  from t h e  p r e s e n t  
a n a l y s i s  i s  t h a t  t h e  p s y c h o l o g i c a l  changes 
from s imp le  t o  p r o g r e s s i v e l y  more com- 
p l i c a t e d  s i t u a t i o n s  i s  q u a l i t a t i v e - - n o t  
q u a n t i t a t i v e - - a n d  t h a t  what i s  l e a r n e d  
abou t  c h o i c e s  among s imp le  gambles i s  
i n s u f f i c i e n t  t o  unde r s t and  t h e  s o r t s  
of r e a l  l i f e  s i t u a t i o n s  i n  which we a r e  
u l t i m a t e l y  i n t e r e s t e d .  
I n  o r d e r  t o  i n v e s t i g a t e  t h e  p o s s i b i l i t y  o f  g e n e r a l i z i n g  
from t h e  l a b o r a t o r y  t o  t h e  r e a l  wor ld ,  i t  i s  n e c e s s a r y  t o  
c o n s i d e r  p o t e n t i a l  d i f f e r e n c e s  between l a b o r a t o r y  s i t u a t i o n s  
and r e a l - w o r l d  s i t u a t i o n s .  I n  t h e  p r e v i o u s  s e c t i o n  such  
d i f f e r e n c e s  were cons ide red  w i t h i n  t h e  c o n t e x t  of r e s e a r c h  
i n  t h e  a r e a  of conse rva t i sm.  111 t h i s  s e c t i o n ,  we look  a t  
p o t e n t i a l  d i f f e r e n c e s  i n  a  more g e n e r a l  v e i n .  
One d i s t i n g u i s h i n g  f e a t u r e  of  most r e a l i s t i c  s i t u a t i o n s  
i s  t h a t  t h e  cho ice  of a  s t a t i s t i c a l  model t o  r e p r e s e n t  t h e  
d a t a - g e n e r a t i n g  p r o c e s s  i s  not  a n  obv ious  c h o i c e .  I n  s imp le  
s i t u a t i o n s  such  a s  t h e  bookbag-and-poker-chip paradigm, t h e  
a p p r o p r i a t e  model i s  c l e a r l y  a  B e r n o u l l i  p r o c e s s ,  and t h e  
u s e  of t h i s  p r o c e s s  t o  de t e rmine  l i k e l i h o o d s  f o r  p r o b a b i l i t y  
r e v i s i o n  t a s k s  p r o v i d e s  a  normat ive  model w i t h  which t h e  sub-  
j e c t s '  p r o b a b i l i t y  a s se s smen t s  can  b e  compared. I n  r e a l i s t i c  
s i t u a t i o n s ,  t h e r e  may be  some q u e s t i o n  about  t h e  app rop r i -  
a t e n e s s  of p o t e n t i a l  s t a t i s t i c a l  models,  s o  t h a t  t h e r e  i s  
no s i n g l e  model t h a t  everyone  would a g r e e  r e p r e s e n t s  t h e  
a c t u a l  s i t u a t i o n  ( i . e .  t h e  model i s  no t  " p u b l i c " ) .  Hence, 
t h e r e  i s  no s i n g l e  normat ive  model t h a t  can s e r v e  a s  a  b a s i s  
f o r  comparison w i t h  s u b j e c t s t  p r o b a b i l i t y  a s se s smen t s .  With 
r e g a r d  t o  conse rva t i sm,  f o r  i n s t a n c e ,  i t  might be  p o s s i b l e  
t o  c l a i m  t h a t  c e r t a i n  assessment  p rocedures  t e n d  t o  r e s u l t  
i n  s m a l l e r  p r o b a b i l i t y  r e v i s i o n  t h a n  o t h e r  assessment  pro- 
c e d u r e s ,  b u t  i t  is  n o t  p o s s i b l e  t o  t e l l  which procedure  i s  
c l o s e s t  t o  o p t i m a l i t y  i n  a normat ive  Bayes ian  s e n s e .  
Of even g r e a t e r  and more fundamental  impor tance  t h a n  
t h e  absence  o f  " p u b l i c "  models i s  t h e  vague,  i l l - s t r u c t u r e d  
n a t u r e  of  many r e a l i s t i c  s i t u a t i o n s .  I n  t h e  l a b o r a t o r y ,  
t h e  s i t u a t i o n  f a c i n g  t h e  s u b j e c t  i s  u s u a l l y  q u i t e  we l l -  
s t r u c t u r e d  and o r d e r l y .  F o r  example, p a r c e l s  o f  i n f o r m a t i o n  
f r e q u e n t l y  a r r i v e  i n  conven ien t  u n i t s  a t  r e g u l a r  t ime  i n t e r -  
v a l s  a t  a  f i x e d  c o s t  i n  l a b o r a t o r y  s e t t i n g s ,  and t h e  r e l a -  
t i o n s h i p  o f  t h e  i n f o r m a t i o n  t o  t h e  s i t u a t i o n  a t  hand i s  
g e n e r a l l y  a t  l e a s t  r ea sonab ly  s t r a i g h t f o r w a r d .  I n  t h e  r e a l  
wor ld ,  i n f o r m a t i o n  i s  n o t  always a v a i l a b l e  i n  conven ien t  
u n i t s ,  t h e  t i m i n g  may be i r r e g u l a r ,  t h e  c o s t s  i nvo lved  may 
not  always be  obv ious ,  and some o f  t h e  r a m i f i c a t i o n s  o f  t h e  
i n f o r m a t i o n  w i t h  r e s p e c t  t o  t h e  s i t u a t i o n  o f  i n t e r e s t  may 
be  q u i t e  s u b t l e .  The d i s c u s s i o n  i n  S e c t i o n  2 r e g a r d i n g  
f a c t o r s  such  a s  c o n d i t i o n a l  dependence,  n o n s t a t i o n a r i t y ,  
u n r e l i a b i l i t y ,  and d i a g n o s t i c i t y  i s  a l s o  r e l e v a n t  t o  t h i s  
p o i n t  r e g a r d i n g  t h e  s t r u c t u r e  of  r e a l - w o r l d  s i t u a t i o n s .  
Another  d i s t i n g u i s h i n g  f e a t u r e  o f  r e a l i s t i c  s i t u a t i o n s  
i s  t h a t  i n  o r d e r  t o  ma in t a in  t h e  r e a l i s t i c  n a t u r e  o f  t h e  
s i t u a t i o n ,  t h e  i n d i v i d u a l  a s s e s s i n g  t h e  p r o b a b i l i t i e s  shou ld  
p o s s e s s  some e x p e r t i s e  i n  t h e  s u b s t a n t i v e  a r e a  o f  i n t e r e s t .  
It would do l i t t l e  good t o  c a r e f u l l y  d e s i g n  an experiment  
i n v o l v i n g  t h e  p r e d i c t i o n  of  f u t u r e  economic v a r i a b l e s  such  
a s  Gross N a t i o n a l  P roduc t ,  f o r  i n s t a n c e ,  i f  t h e  s u b j e c t s  
a r e  n o v i c e s  w i t h  r e s p e c t  t o  economics.  L i c h t e n s t e i n  and 
Feeney [20] sugges t  t h a t  i n  s imp le  e x p e r i m e n t a l  s i t u a t i o n s ,  
s u b j e c t s  sometimes behave a s  though a  d i f f e r e n t  model i s  
a p p l i c a b l e .  They n o t e  (p .  6 7 )  t h a t  "Caut ion  must be  t a k e n  
n o t  t o  con fuse  t h e  s u b j e c t ' s  a ccu racy  i n  p r o b a b i l i t y  e s t i -  
mat ion  problems w i t h  h i s  c o n c e p t u a l  s t r u c t u r i n g  o f  t h e  
problem." Perhaps  l a c k  o f  e x p e r i e n c e  o r  e x p e r t i s e  w i t h  a  
t a s k  c o n t r i b u t e s  s i g n i f i c a n t l y  t o  such  behav io r .  With r e -  
g a r d  t o  t h e  bookbag-and-poker-chip paradigm, P i t z  r30, p .  
2031 s t a t e s ,  
Of c o u r s e ,  it w i l l  n o t  t e l l  us  much 
about  t h e  way expe r i enced ,  i n t e l l i g e n t  
peop le  a s s e s s  p r o b a b i l i t i e s  , b u t  it 
w i l l  h e l p  us  f i n d  out  what happens 
t o  n a i v e  s u b j e c t s  when i n f o r m a t i o n  i s  
n o t  r e l a t e d  t o  outcomes i n  a  d e t e r -  
m i n i s t  i c  way. 
However, i f  r e s e a r c h  conce rn ing  human behav io r  i n  i n f e r e n -  
t i a l  and d e c i s i o n  making s i t u a t i o n s  i s  t o  have any p r a c t i -  
c a l  s i g n i f i a n c e ,  it should  a t  l e a s t  a t t e m p t  t o  r e l a t e  t o  
s i t u a t i o n s  i n v o l v i n g  expe r i enced  peop le .  
B r i e f  t r a i n i n g  i s  c e r t a i n l y  no rep lacement  f o r  con- 
s i d e r a b l e  e x p e r t i s e  and e x p e r i e n c e  i n  t h e  a r e a  o f  i n t e r e s t ,  
b u t  even t r a i n i n g  w i t h i n  a r t i f i c i a l  l a b o r a t o r y  expe r imen t s  
may be of  some v a l u e .  F o r  example,  Wheeler and Beach [4l] 
f i n d  t h a t  t r a i n i n g  r educes  conse rva t i sm,  and Schum, 
Sou tha rd ,  and Wombolt [35, PP. 28-291 make t h e  f o l l o w i n g  
comments : 
One i s  c o n t i n u a l l y  impressed  by t h e  
r e l a t i v e l y  h igh  deg ree  of  i n f e r e n c e  
accu racy  which t r a i n e d  s u b j e c t s  ach i eve  
even when t h e  t a s k  i s  q u i t e  complex. 
I n  r e a l - l i f e  d i a g n o s t i c  c o n t e x t s  t h e r e  
a r e ,  o f  c o u r s e ,  some superb  d i a g n o s t i c i a n s  
Goodman [16, p .  1391 goes s o  f a r  a s  t o  s a y ,  "Perhaps  conse r -  
va t i sm a s  a  g e n e r a l  phenomenon can be e x t i n g u i s h e d  w i t h  a  
ve ry  few minu te s  of  a p p r o p r i a t e  t r a i n i n g . "  But i n  most 
c a s e s  even r e a s o n a b l y  e x t e n s i v e  t r a i n i n g  may not  overcome 
a  l a c k  of  e x p e r t i s e .  The impor t an t  q u e s t i o n  h e r e ,  a s  i n  
S e c t i o n  2 ,  i s  t h e  g e n e r a l i z a b i l i t y  of  t h e  r e s u l t s .  "The 
i n d i v i d u a l s  i n  r e a l - l i f e  d i a g n o s t i c  s i t u a t i o n s ,  t o  whom we 
wish t h e  r e s u l t s  t o  g e n e r a l i z e ,  w i l l  b r i n g  c o n s i d e r a b l e  
e x p e r i e n c e  t o  t h e i r  t a s k s "  (Schum, Sou tha rd ,  and Wombolt 
[35, P.  431 1.  
A f u r t h e r  d i s t i n c t i o n  t h a t  i s  u s e f u l  w i t h i n  t h e  con- 
t e x t  o f  t h i s  d i s c u s s i o n  i s  t h a t  between o p e r a t i o n a l  exper -  
t i s e  and non-ope ra t iona l  e x p e r t i s e .  Of c o u r s e ,  t h i s  d i f f e r -  
ence  i s  n o t  a  s imp le  dichotomy, b u t  a  continuum r e l a t i n g  
t o  e x p e r t i s e  and expe r i ence  as w e l l  a s  t o  t h e  u l t i m a t e  u s e  
of  t h e  judgments p rov ided  by an  e x p e r t .  Fo r  example,  
c o n s i d e r  two wea the r  f o r e c a s t e r s  who a r e  s imi lar  i n  t e r m s  
of  t r a i n i n g  and e x p e r i e n c e  w i t h  t h e  e x c e p t i o n  t h a t  t h e  f i r s t  
p r e p a r e s  o n l y  d e t e r m i n i s t i c  ( i . e .  c a t e g o r i c a l )  f c r e c a s t s  o f  
p r e c i p i t a t i o n ,  whereas t h e  second p r e p a r e s  p r o b a b i l i s t i c  
f o r e c a s t s  o f  p r e c i p i t a t i o n .  Only t h e  second f o r e c a s t e r  h a s  
o p e r a t i o n a l  e x p e r t i s e  w i t h  r e g a r d  t o  t h e  assessment  of  p re -  
c i p i t a t i o n  p r o b a b i l i t i e s .  Moreover, i f  t h e  f i r s t  f o r e c a s t e r  
b e g i n s  t o  make p r o b a b i l i s t i c  f o r e c a s t s  p u r e l y  f o r  t h e  pur -  
p o s e s  o f  an exper iment ,  w h i l e  t h e  p r e c i p i t a t i o n  p r o b a b i l i -  
t i e s  o f  t h e  second f o r e c a s t e r  a r e  used  f o r  e x p e r i m e n t a l  
pu rposes  and f o r  d i s s e m i n a t i o n  t o  t h e  p u b l i c ,  t h e n  t h e  
second f o r e c a s t e r  i s  p r e p a r i n g  f o r e c a s t s  i n  more o f  an  
o p e r a t i o n a l  s e t t i n g  t h a n  i s  t h e  f i r s t  f o r e c a s t e r .  
T h i s  d i s c u s s i o n  i n d i c a t e s  t h a t  t h e  q u e s t i o n  o f  l a b o r a -  
t o r y  s i t u a t i o n s  v e r s u s  r ea l -wor ld  s i t u a t i o n s  i n v o l v e s  no t  a  
s imp le  dichotomy, bu t  an  e n t i r e  spec t rum o f  p o s s i b i l i t i e s .  
R e a l i s t i c  s i t u a t i o n s  r ange  from r e l a t i v e l y  s imp le  and 
s t r a i g h t f o r w a r d  t o  ex t r eme ly  complex and i l l - s t r u c t u r e d .  
Labora to ry  s i t u a t i o n s  a l s o  v a r y  c o n s i d e r a b l y  i n  complexi ty .  
The deg ree  o f  g e n e r a l i z a b i l i t y  i n  any s p e c i f i c  i n s t a n c e  
t h e r e f o r e  depends upon t h e  p a r t i c u l a r  n a t u r e  of t h e  r e a l -  
world s i t u a t i o n  t o  which one wishes  t o  g e n e r a l i z e .  The 
c l o s e r  t h e  l a b o r a t o r y  exper iment  can be made t o  approximate 
t h e  r e a l  wor ld ,  t h e  more con f idence  t h e  expe r imen te r  should  
have i n  a t t e m p t i n g  t o  g e n e r a l i z e  t h e  r e s u l t s .  When t h e  
expe r imen te r  h a s  a  p a r t i c u l a r  r e a l i s t i c  s i t u a t i o n  i n  mind, 
eve ry  e f f o r t  should  be  made t o  s t r u c t u r e  t h e  exper iment  t o  
mimic t h e  r e a l i s t i c  s i t u a t i o n .  I n  a  s e n s e ,  t h e n ,  a  d i r e c t  
ana logy  may be drawn between t h e  b u i l d i n g  of a  mathemat ica l  
model of  a  r e a l i s t i c  s i t u a t i o n  and t h e  d e s i g n  o f  an  e x p e r i -  
ment which i s  t o  be conducted  i n  t h e  l a b o r a t o r y  b u t  which i s  
t o  be  s i m i l a r  t o  a  r e a l i s t i c  s i t u a t i o n .  A t r a d e o f f  between 
r e a l i s m  and c o s t  must be c o n s i d e r e d .  
Most expe r imen t s ,  however, a r e  des igned  t o  i n v e s t i g a t e  
g e n e r a l  p r o p o s i t i o n s  r a t h e r  t h a n  s p e c i f i c  r ea l -wor ld  s i t u a t i o n s .  
T h e r e f o r e ,  i f  t h e  expe r imen te r  would l i k e  t o  g e n e r a l i z e  t h e  
r e s u l t s  t o  a  l a r g e  v a r i e t y  of  r ea l -wor ld  s i t u a t i o n s ,  it is 
n e c e s s a r y  t o  conduct  t h e  exper iment  under  a  l a r g e  v a r i e t y  
of c o n d i t i o n s  i n  t h e  l a b o r a t o r y .  I n  t h i s  manner i t  can b e  
seen  whether  a  p r o p o s i t  i o n  i s  s a t  isf i e d  o n l y  under  p a r t  i c u -  
l a r  s e t s  o f  c o n d i t i o n s ,  under  a  broad  spec t rum o f  c o n d i t i o n s ,  
o r  under  v i r t u a l l y  no c o n d i t i o n s .  I n  a t t e m p t i n g  t o  c o n s i d e r  
t h e  i m p l i c a t i o n s  o f  t h e  p r o p o s i t  i o n  f o r  a  p a r t i c u l a r  r e a l -  
i s t i c  s i t u a t i o n ,  t h e n ,  one can  compare t h e  r e a l i s t i c  s i t u a -  
t i o n  w i t h  t h e  v a r i o u s  s i t u a t i o n s  c o n s i d e r e d  i n  t h e  l a b o r a -  
t o r y .  The c l o s e r  t h e  v a r i o u s  l a b o r a t o r y  s e t t i n g s  app rox i -  
mate r e a l i s t i c  s e t t i n g s ,  t h e  e a s i e r  it i s  t o  make such  com- 
p a r i s o n s  and t h e  more c o n f i d e n t  one can f e e l  i n  t h e  r e s u l t -  
i n g  g e n e r a l i z a t i o n s .  
To i l l u s t r a t e  t h e  impor tance  o f  t h e  g e n e r a l i z a b i l i t  y  
q u e s t i o n ,  c o n s i d e r  once aga in  t h e  a r e a  o f  conse rva t i sm.  
D e s p i t e  t h e  q u e s t i o n s  conce rn ing  t h e  g e n e r a l i z a b i l i t y  o f  
l a b o r a t o r y  r e s u l t s  r e g a r d i n g  conse rva t i sm,  a  c o n s i d e r a b l e  
amount o f  work r e g a r d i n g  " i n f o r m a t i o n  p r o c e s s i n g  systems" 
h a s  been based ,  a t  l e a s t  i n  p a r t ,  upon such  r e s u l t s .  Sev- 
e r a l  e x t e n s i v e  p s y c h o l o g i c a l  expe r imen t s  have been conducted  
i n  an  a t t e m p t  t o  compare v a r i o u s  a g g r e g a t i o n  p r o c e d u r e s  
( e . g .  Edwards !10,1L],  Edwards, P h i l l i p s ,  Hays, and Goodman 
[14]). The g e n e r a l  r e s u l t  o f  t h e s e  e x p e r i m e n t a l  e f f o r t s  
ha -  been t h a t  p r o c e d u r e s  i n v o l v i n g  judgmental  a g g r e g a t i o n  
( e . g .  t h e  d i r e c t  assessment  o f  p o s t e r i o r  p r o b a b i l i t i e s  o r  
odds r a t i o s )  t e n d  t o  produce s m a l l e r  p r o b a b i l i t y  r e v i s i o n s  
t h a n  p r o c e d u r e s  i n v o l v i n g  fo rma l  a g g r e g a t i o n  ( e . g .  t h e  
assessment  o f  l i k e l i h o o d s  o r  l i k e l i h o o d  r a t i o s  and t h e  u s e  
of  B a y e s '  t h e o r e m  t o  a g g r e g a t e  t h e  i n f o r m a t i o n ) .  Some a r -  
g u e  t h a t  t h e  l a t t e r  p r o c e d u r e s  a r e  b e t t e r  t h a n  t h e  f o r m e r  
p r o c e d u r e s  b e c a u s e  t h e y  a r e  l e s s  c o n s e r v a t i v e .  I n  o t h e r  
w o r d s ,  t h e  a r g u m e n t  e s s e n t i a l l y  i s  t h a t  c o n s e r v a t i s m  i s  t o  
b e  c o m b a t e d ,  i m p l y i n g  t h a t  p r o c e d u r e s  l e a d i n g  t o  more 
e x t r e m e   roba abilities a r e  a l w a y s  " b e t t e r . "  T h i s  s o r t  o f  a r g u -  
ment  i s  i m p l i c i t  i n  t h e  a c t u a l  d e v e l o p m e n t  o f  many r e a l -  
w o r l d  " i n f o r m a t i o n  p r o c e s s i n g  s y s t e m s , "  a n d  t h e  q u e s t i o n  o f  
w h e t h e r  c o n s e r v a t i s m  o c c u r s  i n  r e a l i s t i c  s i t u a t i o n s  i s  s e l -  
dom c o n s i d e r e d .  I n t e r e s t i n g l y ,  i n  a n  e x p e r i m e n t  c o n d u c t e d  
by Murphy, S n a p p e r ,  and  P e t e r s o n  [ 2 2 ]  i n  a  r e a l i s t i c  w e a t h e r  
f o r e c a s t i n g  s i t u a t i o n ,  t h e  j u d g m e n t a l  a g g r e g a t i o n  p r o c e d u r e  
p e r f o r m s  b e t t e r  t h a n  t h e  f o r m a l  a g g r e g a t i o n  p r o c e d u r e ;  i n -  
s t e a d  o f  t h e  f o r m e r  b e i n g  c o n s e r v a t i v e ,  t h e  l a t t e r  a p p e a r s  
t o  b e  e x c e s s i v e .  S i m i l a r  r e s u l t s  h a v e  b e e n  o b t a i n e d  by  
Domas and  P e t e r s o n  [6] i n  a n  a r t i f i c i a l  l a b o r a t o r y  s i t u a -  
t i o n  i n v o l v i n g  c o n d i t i o n a l  d e p e n d e n c e .  Hence ,  u n i v e r s a l l y  
e q u a t i n g  " e x t r e m e n e s s "  w i t h  " g o o d n e s s "  i n  p r o b a b i l i s t i c  i n -  
f o r m a t i o n  p r o c e s s i n g  s y s t e m s  i s  l i k e l y  t o  b e  a n  u n w a r r a n t e d  
g e n e r a l i z a t i o n .  
The p o i n t  o f t h i s  s e c t i o n  i s  n o t  t o  s u g g e s t  t h a t  gen-  
e r a l i z a t i o n s  f r o m  t h e  l a b o r a t o r y  t o  t h e  r e a l  w o r l d  s h o u l d  
n e v e r  b e  made.  R a t h e r ,  we w i s h  t o  e m p h a s i z e  t h a t  c o n s i d e r -  
a b l e  c a r e  s h o u l d  b e  e x e r c i s e d  i n  making s u c h  g e n e r a l i z a t i o n s  
a n d  t h a t  g i v i n g  s e r i o u s  c o n s i d e r a t i o n  t o  p o t e n t i a l  g e n e r a l i -  
z a t i o n s  b e f o r e  t h e  e x p e r i m e n t  i s  c o n d u c t e d  ( i . e .  i n  t h e  
d e s i g n  s t a g e )  may r e s u l t  i n  l a b o r a t o r y  s i t u a t i o n s  t h a t  a l -  
low such  g e n e r a l i z a t i o n s  t o  be made w i t h  g r e a t e r  con f idence .  
Moreover, we by no means c l a i m  t h a t  s t u d i e s  o f  human i n f e r -  
e n t i a l  and d e c i s i o n  making b e h a v i o r  i n  even t h e  most s imp le ,  
a r t i f i c i a l  l a b o r a t o r y  s i t u a t i o n s  a r e  o f  no i n t e r e s t .  On t h e  
c o n t r a r y ,  t h e y  a r e  o f  c o n s i d e r a b l e  i n t e r e s t  p rov ided  t h a t  
t h e  r e s u l t s  a r e  kept  i n  c o n t e x t .  They p rov ide  v a l u a b l e  i n -  
fo rma t ion  about  behav io r  i n  s imple  l a b o r a t o r y  s i t u a t i o n s ,  
and even more i m p o r t a n t l y ,  t h e y  sugges t  hypotheses  f o r  i n -  
v e s t i g a t i o n  i n  more r e a l i s t i c  s e t t i n g s .  Th i s  next  s t e p ,  
t h e  conduc t ing  o f  r e a l i s t i c  expe r imen t s ,  i s  t h e  s u b j e c t  o f  
t h e  n e x t  s e c t i o n .  
4 .  Are Exper iments  i n  a  R e a l i s t i c  S e t t i n g  F e a s i b l e ?  
A s  i n d i c a t e d  i n  S e c t i o n  3,  i t  i s  n e c e s s a r y  t o  d e s i g n  
and conduct  some r e a l i s t i c  expe r imen t s  i n  o r d e r  t o  genera-  
l i z e  t o  r e a l i s t i c  s i t u a t i o n s  w i t h  a  r e a s o n a b l e  deg ree  o f  
c o n f i d e n c e .  Few r e a l i s t i c  expe r imen t s  have a c t u a l l y  been 
conducted ,  however, and t h e  purposes  of  t h i s  s e c t i o n  a r e  t o  
e x p l a i n  t h i s  somewhat s u r p r i s i n g  s t a t e  of  a f f a i r s  and t o  
i n v e s t i g a t e  t h e  f e a s i b i l i t y  o f  r e a l i s t i c  expe r imen t s  r ega rd -  
i n g  human i n f e r e n t i a l  and d e c i s i o n  making b e h a v i o r .  5 
There i s  some evidence  t h a t  t h e  absence  o f  " p u b l i c "  
models f o r  most r e a l - w o r l d  d a t a  p r o c e s s e s  has  been an i m -  
p o r t a n t  f a c t o r  i n  d i s s u a d i n g  expe r imen te r s  from look ing  a t  
r e a l i s t i c  s i t u a t i o n s .  Edwards 111, p.  381 comments t h a t  
" i n  most s t u d i e s  o f  sys tems  it i s  n o t  p o s s i b l e  t o  a s s e s s  
t h e  amount o f  c o n s e r v a t i s m  shown by t h e  s u b j e c t s  because  an  
a d e q u a t e  c r i t e r i o n  f o r  v a l i d a t i o n  i s  a b s e n t . "  I n  Edwards, 
P h i l l i p s ,  Hays, and Goodman [14], t h e  a u t h o r s  a r g u e  a g a i n s t  
t h e  u s e  o f  e m p i r i c a l  e v a l u a t i o n  by comparing p r e d i c t i o n s  
w i t h  outcomes.  I n  s i t u a t i o n s  where a  s u i t a b l e  no rma t ive  
model i s  a v a i l a b l e ,  o f  c o u r s e ,  t h e  per formance  o f  s u b j e c t s  
c an  be e v a l u a t e d  d i r e c t l y  by comparison w i t h  t h e  no rma t ive  
model .  Normative e v a l u a t i o n  may be  more i n f o r m a t i v e  t h a n  
e m p i r i c a l  e v a l u a t i o n  i n v o l v i n g  compar i sons  of s u b j e c t s '  
p r e d i c t i o n s  w i t h  a c t u a l  outcomes,  s i n c e  u n c o n t r o l l a b l e  
" n o i s e "  i n  t h e  sy s t em may l e a d  t o  a  d i f f e r e n c e  between t h e  
p r e d i c t i o n  and t h e  outcome even i f  t h e  p r e d i c t i o n  i s  i n  
p e r f e c t  a c c o r d  w i t h  t h e  no rma t ive  model.  When no no rma t ive  
model i s  a v a i l a b l e ,  however,  p r ed i c t i on -ou t come  compar i sons  
p r o v i d e  v a l u a b l e  i n f o r m a t i o n  c o n c e r n i n g  t h e  per formance  o f  
t h e  s u b j e c t s ,  p a r t i c u l a r l y  i f  t h e  sample s i z e  i s  l a r g e  
enough t o  minimize t h e  e f f e c t  o f  t h e  u n c o n t r o l l a b l e  n o i s e .  
Ma thema t i ca l  f u n c t i o n s  t h a t  p r o v i d e  measures  o f  t h e  
r e l a t i o n s h i p  between a s s e s s e d  p r o b a b i l i t i e s  and a c t u a l  o u t -  
comes a r e  c a l l e d  s c o r i n g  r u l e s .  The r o l e  o f  s c o r i n g  r u l e s  
i n  p r o b a b i l i t y  a s s e s smen t  and e v a l u a t i o n  h a s  r e c e i v e d  con- 
s i d e r a b l e  a t t e n t i o n ;  s e e ,  f o r  example,  Winkler  [42], Murphy 
and Winkle r  [23], Stak ' l  von H o l s t e i n  [39], and  Savage [31]. 
F o r  s t u d i e s  i n  which s c o r i n g  r u l e s  a r e  used  t o  e v a l u a t e  prob-  
a b i l i t y  a s se s smen t s  i n  r ea l -wor ld  s i t u a t i o n s  f o r  which no 
no rma t ive  model i s  a v a i l a b l e ,  s e e  Winkler  and Murphy [441,  
S t a g 1  von H o l s t e i n  [39], and Winkler  [43]. The experiment  
by Murphy, Snapper ,  and Pe t e r son  [22] i s  of p a r t i c u l a r  i n -  
t e r e s t  because  u n l i k e  most o t h e r  s t u d i e s  r e f e r e n c e d  h e r e ,  it 
i n v o l v e s  a  p r o b a b i l i t y  r e v i s i o n  t a s k .  Two p rocedures  a r e  
c o n s i d e r e d ,  a  s u b j e c t i v e  assessment  o f  p o s t e r i o r  p r o b a b i l i -  
t i e s  a f t e r  r e c e i v i n g  new in fo rma t ion  and a  s u b j e c t i v e  a s s e s s -  
ment o f  l i k e l i h o o d s ,  which a r e  t h e n  agg rega t ed  f o r m a l l y  v i a  
Bayes'  theorem. The former  p rocedure  l e a d s  t o  s m a l l e r  pro-  
b a b i l i t y  r e v i s i o n s  t h a n  t h e  l a t t e r  p rocedure ,  s o  i n  r e l a t i o n  
t o  t h e  l a t t e r  p rocedure ,  i t  i s  c o n s e r v a t i v e .  An e v a l u a t i o n  
u s i n g  s c o r i n g  r u l e s  i n d i c a t e s ,  however, t h a t  t h e  former  pro-  
cedu re  l e a d s  t o  b e t t e r  s c o r e s  on t h e  ave rage .  The re fo re ,  
i n s t e a d  of  t h e  former procedure  be ing  c o n s e r v a t i v e  , t h e  
l a t t e r  p rocedure  may be  e x c e s s i v e  i n  t h e  s e n s e  t h a t  it l e a d s  
t o  p r o b ~ b i l i t y  r e v i s i o n s  l a r g e r  t h a n  t h e  d a t a  j u s t i f y .  
Although s c o r i n g  r u l e s  do n o t  i n v o l v e  comparisons w i t h  
normat ive  models ,  t h e y  can be  used  t o  compare t h e  p e r f o r -  
mance of a l t e r n a t i v e  models,  i n c l u d i n g  p r o b a b i l i t i e s  a s s e s -  
s e d  by d i f f e r e n t  s u b j e c t s ,  p r o b a b i l i t i e s  de t e rmined  by s t a -  
t i s t i c a l  p rocedures  such a s  r e g r e s s i o n  a n a l y s i s ,  and  so  on .  
C e r t a i n  t y p e s  o f  comparisons may be e s p e c i a l l y  u s e f u l  i n  
p r o b a b i l i t y  r e v i s i o n  expe r imen t s .  For  example, i f  conser -  
v a t i s m  i s  p r e s e n t ,  a  procedure  t h a t  c a l i b r a t e s  s u b j e c t s '  
p r o b a b i l i t y  r e v i s i o n s  by making them more ex t reme might 
l e a d  t o  h i g h e r  a v e r a g e  s c o r e s .  It h a s  been sugges t ed  t h a t  
c o n s e r v a t i s m  i n  dichotomous s i t u a t i o n s  can be r e p r e s e n t e d  
by imp l i ed  l i k e l i h o o d  r a t i o s  ( i . e .  l i k e l i h o o d  r a t i o s  c a l -  
c u l a t e d  by d i v i d i n g  s u b j e c t i v e l y  a s s e s s e d  p o s t e r i o r  odds 
r a t i o s  by p r i o r  odds r a t i o s )  of  t h e  form L R C ,  where LR i s  
a  normat ive  l i k e l i h o o d  r a t i o  and c  i s  a  c o n s t a n t  between 
z e r o  and one ( c  h a s  been c a l l e d  an accu racy  r a t i o ;  s ee  
P e t e r s o n ,  Schne ide r ,  and M i l l e r  [26 ]  ) . The s m a l l e r  c  i s ,  
t h e  g r e a t e r  t h e  conse rva t i sm.  But i f  t h i s  i s  t h e  c a s e ,  t h e n  
i t  might be p o s s i b l e  t o  improve upon s u b j e c t i v e l y  a s s e s s e d  
p o s t e r i o r  odds r a t i o s  by u s i n g  L R * ~ "  a s  t h e  l i k e l i h o o d  
r a t i o ,  where LR* i s  t h e  imp l i ed  l i k e l i h o o d  r a t i o .  Sco r ing  
r u l e s  c o u l d  be  used  t o  e v a l u a t e  t h i s  p rocedure  f o r  v a r i o u s  
v a l u e s  of c .  I f  t h e  va lue  o f  c  between z e r o  and one l e a d s  
t o  t h e  h i g h e s t  s c o r e s ,  conse rva t i sm i s  i n d i c a t e d ;  on t h e  
o t h e r  hand,  i f  a  v a l u e  o f  c  g r e a t e r  t h a n  one l e a d s  t o  t h e  
h i g h e s t  s c o r e s ,  t h e  s u b j e c t i v e l y  a s s e s s e d  p o s t e r i o r  odds 
r a t i o s  would a p p e a r  t o  be e x c e s s i v e .  If i n d i v i d u a l s  a r e  
"good" a t  r e v i s i n g  p r o b a b i l i t i e s  i n  r e a l i s t i c  s i t u a t i o n s ,  
h i g h  s c o r e s  would cor respond t o  v a l u e s  of c n e a r  one.  Of 
c o u r s e ,  a l t e r n a t i v e  r e p r e s e n t a t i o n s  of  c o n s e r v a t i s m  cou ld  
a l s o  be  c o n s i d e r e d  and e v a l u a t e d  v i a  s c o r i n g  r u l e s .  
The d e s i r e  t o  u se  e x p e r t s  t o  ach i eve  r e a l i s m  i n  i n f e r -  
e n t i a l  and d e c i s i o n  making expe r imen t s  s u r e l y  a c t s  t o  d i s -  
courage  r e a l i s t i c  expe r imen t s .  It i s  much more d i f f i c u l t  
t o  pe r suade  e x p e r t s  t o  s e r v e  a s  e x p e r i m e n t a l  s u b j e c t s  t h a n  
it i s ,  e . g .  t o  r e c r u i t  s t u d e n t  s u b j e c t s .  The a d m i n i s t r a t i o n  
o f  t h e  exper iment  i s  o f t e n  more time-consuming, f o r  t h e  
e x p e r i m e n t e r  may have t o  "go t o  t h e  s u b j e c t s "  i n s t e a d  o f  
h a v i n g  t h e  s u b j e c t s  come t o  him. Once t h e  e x p e r t s  a r e  r e -  
c r u i t e d  and t h e  a d m i n i s t r a t i v e  d e t a i l s  a r e  s e t  up, however, 
t h e  e x p e r t s  may become i n t e r e s t e d  and c o o p e r a t i v e  s u b j e c t s ,  
p a r t i c u l a r l y  i f  t h e  expe r imen ta l  t a s k  r e l a t e s  t o  t h e i r  u s u a l  
o c c u p a t i o n a l  t a s k s .  An example o f  t h i s  phenomenon i s  a  s t u d y  
by B a r t o s  [l], i n  which s e c u r i t y  a n a l y s t s  a s s e s s e d  p robab i -  
l i t y  d i s t r i b u t i o n s  f o r  f u t u r e  s e c u r i t y  p r i c e s ,  where t h e  
s e c u r i t i e s  c o n s i d e r e d  were i n c l u d e d  i n  o r  were b e i n g  con- 
s i d e r e d  f o r  i n c l u s i o n  i n  t h e  p o r t f o l i o  o f  t h e  inves tment  
f i r m  employing t h e  a n a l y s t s .  O the r  examples of r e a l i s t i c  
i n f e r e n t i a l  and d e c i s i o n  making expe r imen t s  i n v o l v i n g  e x p e r t s  
a r e  expe r imen t s  conducted  by Gus t a f son  [17] i n  t h e  a r e a  o f  
med ica l  d e c i s i o n  making, by Murphy, Snapper ,  and P e t e r s o n  
[22], P e t e r s o n ,  Snapper ,  and Murphy L271, and Murphy and 
Winkler  [23] i n  t h e  a r e a  o f  weather  f o r e c a s t i n g ,  and by 
Ke l ly  and P e t e r s o n  rl9] i n  t h e  a r e a  of  i n t e l l i g e n c e  a n a l y s i s .  
Yet a n o t h e r  d i f f i c u l t y  encoun te red  i n  r e a l i s t i c  e x p e r i -  
ments  i s  t h e  p o s s i b l e  l a c k  of  s u f f i c i e n t  c o n t r o l s  t o  make 
r e l i a b l e  i n f e r e n c e s  from t h e  expe r imen t .  I n  an  o p e r a t i o n a l  
s e t t i n g  w i t h  an e x p e r t  s e r v i n g  a s  a  s u b j e c t ,  it may be d i f f i -  
cult to control such factors as the prior odds, the informa- 
tion sources available to the subject, the particular infor- 
mation obtained from these sources, the feedback available 
to the subject, and perhaps even the time available for the 
experimental tasks. For example, consider a weather forecaster 
participating in an operational experiment concerning the 
probability of precipitation. The forecaster must perform 
his usual duties, which include forecasting temperature, 
wind, and other variables; such duties necessitate keeping 
an eye on various weather charts, reports, and other data 
as they are received and updated. It would be extremely 
difficult to attempt to control the order in which the fore- 
caster considers his information sources and to separate the 
information he considers in assessing a probability of pre- 
cipitation from the information he considers in forecasting 
other variables. Furthermore, the experimenter would be 
unlikely to be able to replicate exactly any particular set 
of conditions. Hence, the experimental data may contain a 
considerable amount of noise, and it is necessary to take 
this into account in determining sample size and other as- 
pects of the design and in attempting to generalize the re- 
sults. 
Using historical data may enable the experimenter to 
control the availability and order of examination of the 
information sources, thus enabling him to design a carefully 
c o n t r o l l e d  y e t  r e a l i s t i c  exper iment .  I n -  t h i s  r e g a r d ,  he 
can v a r y  t h e  t y p e ,  number, form, and o r d e r  o f  examinat ion  
of  t h e  i n f o r m a t i o n  s o u r c e s  a v a i l a b l e  t o  t h e  s u b j e c t  and 
i n v e s t i g a t e  t h e  e f f e c t  o f  such v a r i a t i o n s  upon t h e  i n f e r e n -  
t i a l  behav io r  o f  t h e  s u b j e c t .  I n  t h e  exper iment  conducted  
by Murphy, Snapper ,  and Pe t e r son  [22] , s e t s  o f  n i n e  informa- 
t i o n  s o u r c e s  (wea the r  c h a r t s )  were o b t a i n e d  from p a s t  d a t a .  
Exper ienced  wea the r  f o r e c a s t e r s  t hen  a s s e s s e d  t h e  p r o b a b i l i -  
t y  of p r e c i p i t a t i o n  on t h e  b a s i s  o f  each  s e t  of c h a r t s ,  
e i t h e r  d i r e c t l y  a s s e s s i n g  t h e  p r o b a b i l i t y  a f t e r  l o o k i n g  a t  
a l l  n i n e  c h a r t s  o r  a s s e s s i n g  a  l i k e l i h o o d  r a t i o  f o r  each  
c h a r t  a s  i t  was observed  ( i n  which c a s e  Bayes '  theorem was 
used t o  f o r m a l l y  a g g r e g a t e  t h e  l i k e l i h o o d s ) .  By p r e p a r i n g  
sets  of  wea the r  c h a r t s  from h i s t o r i c a l  d a t a ,  t h e  experimen- 
t e r s  were a b l e  t o  c o n t r o l  t h e  n a t u r e  and t y p e  o f  i n f o r m a t i o n  
s o u r c e s  p r e s e n t e d  t o  t h e  s u b j e c t s .  
Although expe r imen t s  t h a t  i n v o l v e  t h e  u se  of  h i s t o r i c a l  
d a t a  may e n a b l e  t h e  expe r imen te r  t o  e x e r t  more c o n t r o l  ove r  
some d e t a i l s  of  t h e  exper iment  w h i l e  s t i l l  r e t a i n i n g  r e a l i s m  
and u s i n g  e x p e r t s ,  o t h e r  t y p e s  o f  expe r imen t s  may a l s o  pro-  
v i d e  some i n s i g h t  i n t o  t h e  n a t u r e  o f  problems t h a t  may be 
encoun te red  i n  an  o p e r a t i o n a l  s e t t i n g .  I n  such  a  s e t t i n g ,  
a n  i n d i v i d u a l  i s  exposed t o  many i n f o r m a t i o n  s o u r c e s ,  some 
o f  which a r e  d i f f i c u l t  t o  d e s c r i b e ,  and one would expec t  t o  
f i n d  c e r t a i n  c o n d i t i o n s  (some o f  which might  b e  q u i t e  s u b t l e )  
t h a t  cannot  be  reproduced  i n  a non-ope ra t iona l  s e t t i n g .  O f  
c o u r s e ,  problems of implementat i on  ( e  .g  . coope ra t  i o n  o r  t ime  
c o n s t r a i n t s )  may a r i s e  i n  o p e r a t i o n a l  expe r imen t s  . Neverthe-  
l e s s ,  s i n c e  i n f e r e n c e s  and d e c i s i o n s  i n  a c t u a l  s i t u a t i o n s  
a r e ,  by d e f i n i t i o n ,  made i n  o p e r a t i o n a l  s e t t i n g s ,  is incum- 
ben t  upon t h e  expe r imen te r ,  i f  he wi shes  t o  g e n e r a l i z e  h i s  
r e s u l t s  t o  such  s i t u a t i o n s ,  t o  make eve ry  a t t empt  t o  come 
a s  c l o s e  a s  p o s s i b l e  t o  t h e  o p e r a t i o n a l  s e t t i n g  i n  h i s  ex-  
pe r imen t .  
I n  t h i s  s e c t i o n ,  we have a t t empted  t o  d i s c u s s  some o f  
t h e  d i f f i c u l t i e s  t h a t  have d i s s u a d e d  e x p e r i m e n t e r s  i n t e r -  
e s t e d  i n  human behav io r  i n  i n f e r e n t i a l  and d e c i s i o n  making 
s i t u a t i o n  from conduc t ing  more r e a l i s t i c  expe r imen t s .  Some 
o f  t h e s e  d i f f i c u l t i e s ,  such  a s  t h e  e v a l u a t i o n  o f  a s s e s s e d  
p r o b a b i l i t i e s  and t h e  i n c l u s i o n  o f  e x p e r i m e n t a l  c o n t r o l s ,  
c a n  be  c i rcumvented .  Problems o f  implementat  i o n ,  on t h e  
o t h e r  hand, a r e  unavo idab le  t o  a  c e r t a i n  e x t e n t ,  b u t  t h e s e  
problems may b e  r ega rded  a s  d e t o u r s  on a  j ou rney .  Such 
d e t o u r s  may o c c a s i o n a l l y  be  q u i t e  i r r i t a t i n g ,  b u t  t h e y  c e r -  
t a i n l y  need n o t  cause  c a n c e l l a t i o n  o f  t h e  j o u r n e y .  There-  
f o r e ,  t h e  q u e s t i o n  posed i n  t h e  t i t l e  o f  t h i s  s e c t i o n  can  b e  
answered i n  t h e  a f f i r m a t i v e ;  expe r imen t s  i n  a  r e a l i s t i c  
s e t t i n g  a r e  f e a s i b l e .  
5.  Summary and D i s c u s s i o n  
I n  t h i s  pape r  we have d i s c u s s e d  t h e  d i f f i c u l t y  o f  ge- 
n e r a l i z i n g  from s imp le ,  a r t  i f  i c i a l  l a b o r a t o r y  s i t u a t i o n s  t o  
more r e a l i s t i c  s i t u a t i o n s  t h a t  a r e  o f t e n  encoun te red  i n  p rac -  
t i c e .  Although t h e  b e h a v i o r  of  i n d i v i d u a l s  i n  u n r e a l i s t i c  
s i t u a t i o n s  may be  of  some i n t e r e s t ,  it i s  o f  l i t t l e  p r a c t i -  
c a l  i n t e r e s t  w i t h  r e g a r d  t o  making i n f e r e n c e s  and d e c i s i o n s  
i n  t h e  r e a l  wor ld  u n l e s s  t h e  r e s u l t s  can be g e n e r a l i z e d  
a p p r o p r i a t e l y .  T h e r e f o r e ,  t h e  need f o r  more r e a l i s t i c  ex- 
per iment  s seems c l e a r .  
I n  S e c t i o n  2 we c o n s i d e r e d  a p a r t i c u l a r  s u b s e t  o f  t h e  
e x p e r i m e n t a l  work r e g a r d i n g  human b e h a v i o r  i n  i n f e r e n t i a l  
and d e c i s i o n  making s i t u a t i o n s :  t h e  e x p e r i m e n t a l  ev idence  
r e g a r d i n g  conse rva t i sm.  Although t h e  phenomenon o f  conse r -  
v a t i s m  h a s  been found i n  numerous expe r imen t s ,  t h e  d e g r e e  of  
c o n s e r v a t i s m  h a s  v a r i e d  c o n s i d e r a b l y ,  s u g g e s t i n g  t h a t  i t s  
e x i s t e n c e  and s t r e n g t h  i n  any g iven  s i t u a t i o n  may be  h i g h l y  
dependent  upon t h e  e x a c t  n a t u r e  of  t h e  s i t u a t i o n .  But i f  
modera te  e x p e r i m e n t a l  m a n i p u l a t i o n s  w i t h i n  t h e  c o n t e x t  of  
t h e  s imp le  bookbag-and-poker-chip paradigm can c a u s e  v a r i a -  
t i o n s  i n  t h e  d e g r e e  of c o n s e r v a t i s m ,  s u r e l y  t h e  d i f f e r e n c e s  
between such  a r t  i f  i c i a l  s i t u a t i o n s  and r e a l i s t i c  s i t u a t i o n s  
might produce  much l a r g e r  v a r i a t i o n s .  T h i s  i s  n o t  t o  s a y  
t h a t  c o n s e r v a t i s m  does  no t  e x i s t  i n  r e a l i s t i c  s i t u a t i o n s ;  
it may w e l l  e x i s t  t o  a c o n s i d e r a b l e  deg ree .  We f e e l ,  how- 
e v e r ,  t h a t  t h e  expe r imen ta l  ev idence  p r e s e n t e d  t o  d a t e  i s  
n o t  s u f f i c i e n t  t o  draw any c o n c l u s i o n s  one way o r  t h e  o t h e r  
conce rn ing  conse rva t i sm i n  r e a l i s t i c  i n f e r e n t i a l  and d e c i -  
s i o n  making s i t u a t i o n s .  
The q u e s t i o n  of g e n e r a l i z a t i o n s  from t h e  l a b o r a t o r y  t o  
t h e  r e a l  world was cons ide red  i n  a  more g e n e r a l  framework 
i n  Sec t  i o n  3 .  R e a l i s t i c  s i t u a t i o n s  d i f f e r  from l a b o r a t o r y  
s i t u a t i o n s  i n  t e rms  o f  how "pub l i c "  t h e  d a t a - g e n e r a t i n g  mo- 
d e l  i s ,  how w e l l - s t r u c t u r e d  t h e  s i t u a t i o n  i t s e l f  is,  how ex- 
p e r t  and e x p e r i e n c e d  t h e  s u b j  e c t s  a r e ,  and how o p e r a t i o n a l  
t h e  s e t t i n g  i s .  The c l o s e r  a  l a b o r a t o r y  s i t u a t i o n  a p p r o x i -  
mates  a  r ea l -wor ld  s i t u a t i o n  i n  t e r m s  o f  t h e s e  and o t h e r  
f a c t o r s ,  t h e  more con f idence  t h e  expe r imen te r  can have i n  
a t t e m p t i n g  t o  g e n e r a l i z e  t h e  r e s u l t s .  Exper iments  i n  v e r y  
s i m p l e ,  a r t i f i c i a l  l a b o r a t o r y  s e t t i n g s  a r e  of  some i n t e r e s t  
i n  t h e i r  own r i g h t  and may sugges t  hypo theses  f o r  f u r t h e r  
examinat  i o n  i n  more r e a l i s t i c  s e t t i n g s ,  b u t  t h e  g e n e r a l i z a -  
b i l i t y  o f  r e s u l t s  from t h e s e  s imple  expe r imen t s  t o  t h e  r e a l  
wor ld  i s  v e r y  q u e s t i o n a b l e  i ndeed .  
The numerous q u o t e s  p r e s e n t e d  i n  S e c t i o n  2 i n d i c a t e  t h a t  
many of  t h e  i n v e s t i g a t o r s  i n  t h e  a r e a  of  c o n s e r v a t i s m  r e a l i z e  
t h e  d i f f i c u l t y  of g e n e r a l i z i n g  from a r t i f i c i a l  e x p e r i m e n t a l  
s i t u a t i o n s  t o  r e a l i s t i c  s i t u a t i o n s .  N e v e r t h e l e s s ,  u n t i l  r e -  
c e n t l y  few i n v e s t i g a t o r s  have a t t e m p t e d  t o  conduct  more r e -  
a l i s t i c  expe r imen t s  (however, s e e  S e c t i o n  4 ) .  Of c o u r s e ,  it 
i s  a lways  e a s i e r  t o  work i n  a  l a b o r a t o r y  s i t u a t i o n  t h a n  t o  
d e s i g n  and conduct  more r e a l i s t i c  t y p e s  o f  expe r imen t s .  Be- 
s i d e s ,  t h e r e  i s  undoubtedly  some f e e l i n g  ( p e r h a p s  r i g h t l y  
s o )  t h a t  d e s c r i p t i o n s  of b e h a v i o r  i n  s i m p l e ,  a r t i f i c i a l  
s i t u a t i o n s  a r e  of  some v a l u e  and  t h a t  t h e  p r a c t i c a l  i m p l i -  
c a t i o n s  o f  e x p e r i m e n t a l  r e s u l t s  f o r  a c t u a l  i n f e r e n t i a l  and 
d e c i s i o n  making p rocedures  a r e  n o t  t h e  pr imary  p rov ince  of 
t h e  e x p e r i m e n t a l  p s y c h o l o g i s t .  Moreover, d i f f i c u l t i e s  such 
a s  t h e  e v a l u a t i o n  of p r o b a b i l i t i e s  i n  t h e  absence  o f  a n  
agreed-upon normat ive  model, t h e  r e c r u i t m e n t  of e x p e r t s  i n  
an  a r e a  o f  a p p l i c a t i o n  t o  s e r v e  a s  s u b j e c t s ,  and t h e  prob- 
lem o f  i n c l u d i n g  c o n t r o l s  i n  a n  o p e r a t i o n a l  s e t t i n g  con- 
t r i b u t e  t o  t h e  d i s i n c l i n a t i o n  of i n v e s t i g a t o r s  t o  conduct  
expe r imen t s  i n  r e a l i s t i c  s i t u a t i o n s .  But t h e  e v a l u a t i o n  o f  
p r o b a b i l i t i e s  i n  t h e  absence  o f  a  normat ive  model c a n  be 
hand led  by s c o r i n g  r u l e s ;  some p r e v i o u s  expe r imen t s  have 
used  e x p e r t s ,  who u s u a l l y  make good s u b j e c t s  one t h e y  a g r e e  
t o  p a r t i c i p a t e ;  and d e v i c e s  such  a s  s c e n a r i o s  " l i f t e d "  from 
h i s t o r i c a l  d a t a  e n a b l e  t h e  e x p e r i m e n t e r  t o  i n c l u d e  some con- 
t r o l s  w h i l e  m a i n t a i n i n g  r e a l i s m .  Thus, t h e  d i f f i c u l t i e s  
a r e  n o t  a s  s e r i o u s  a s  t h e y  may seem a t  f i r s t  g l a n c e ,  and 
expe r imen t s  i n  a  r e a l i s t i c  s e t t i n g  a r e  i n d e e d  f e a s i b l e .  
The need f o r  more r e a l i s t i c  expe r imen t s  i s  p a r t i c u l a r l y  
p r e s s i n g  i n  view of t h e  r a p i d  i n c r e a s e  i n  t h e  p r a c t i c a l  ap- 
p l i c a t i o n  o f  modern i n f e r e n t i a l  and d e c i s i o n  making models .  
I f  t h e  r e s u l t s  of a r t i f i c i a l  exper iments  do no t  c a r r y  ove r  
i n t o  r e a l i s t i c  expe r imen t s ,  t h e  i m p l i c a t i o n s  w i t h  r e s p e c t  
t o  t h e  implementa t ion  of such models could  be very  s i g n i f i -  
c a n t .  A p o t e n t i a l  example i s  t h e  development of  " informa- 
t i o n  p r o c e s s i n g  systems" d i s c u s s e d  i n  S e c t i o n  3 .  Another  
p o t e n t i a l  example i n v o l v e s  t h e  rap id ly-growing f i e l d  of 
" d e c i s i o n  a n a l y s i s . "  The s p i r i t  of t h e s e  examples i s  t o  
" d i v i d e  and conquer ,"  i . e .  t o  s i m p l i f y  m a t t e r s  f o r  t h e  de- 
c i s i o n  maker by b r e a k i n g  t h e  d e c i s i o n  making problem i n t o  
i t s  component p a r t s  and by c o n s i d e r i n g  each  p a r t ,  which 
presumably i s  s i m p l e r  t h a n  t h e  problem a s  a  whole,  s epa ra -  
t e l y .  But i t  may be t h a t  w i thou t  c o n s i d e r a b l e  t r a i n i n g ,  
d e c i s i o n  makers a r e  no t  ve ry  good a t  making i n f e r e n c e s  f o r  
t h e  s imp le  component p a r t s  ( a s  opposed t o  i n f e r e n c e s  f o r  
t h e  e n t i r e  problem) ( e . g .  s e e  Howard, Matheson, and North,  
[18] ) . I n  g e n e r a l ,  expe r imen t s  conce rn ing  human behav io r  i n  
r e a l i s t i c  i n f e r e n t i a l  and d e c i s i o n  making s i t u a t i o n s  cou ld  
have  impor t an t  i m p l i c a t i o n s  f o r  t h e  d e t e r m i n a t i o n  o f  i n p u t s  
f o r  f o r m a l  models ,  t h e  t r a i n i n g  and u t i l i z a t i o n  of e x p e r t s ,  
t h e  r o l e s  of humans and computers ,  t h e  g a t h e r i n g  and summa- 
r i z i n g  of i n f o r m a t i o n ,  and many o t h e r  impor t an t  q u e s t i o n s .  
The u l t i m a t e  p r a c t i c a l  q u e s t i o n  w i t h  r e g a r d  t o  s t u d i e s  of  
human b e h a v i o r  i n  i n f e r e n t i a l  and dec is ion-making  s i t u a -  
t i o n s  i s  t h i s :  How does  a  h igh ly -mot iva t ed ,  expe r i enced  
i n d i v i d u a l  i n  a n  o p e r a t i o n a l  s e t t i n g  i n  h i s  a r e a  of exper -  
t i s e ,  g i v e n  a p p r o p r i a t e  feedback r e g a r d i n g  p a s t  p r e d i c t i o n s  
and d e c i s i o n s ,  perform i n f e r e n t i a l  and d e c i s i o n  making t a s k s ,  
and can h i s  performance be  improved upon i n  any manner? 
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Footnotes 
'we recognize that this is an old problem with which 
many researchers are familiar. However, because some 
researchers may not always keep the problem in mind, because 
real-world experimentation frequently is avoided unnecessarily, 
and because some considerations relating to realistic experi- 
ents are somewhat controversial, we feel that the issues 
involved should be examined in some detail. 
C We claim no originality for this suggestion. Conser- 
vatism is considered in detail here because it provides an 
excellent example of a phenomenon that attracted a great 
deal of attention, including attention in terms of implica- 
tions for real-world decision making, on the basis of some 
highly artificial experiments and because it has since been 
demonstrated to be less than a universal phenomenon. 
3~lthough conditional independence or dependence refers 
to the output of the information sources (i.e. the events 
observed on the various trials) rather than to the sources 
themselves, for convenience we will simply refer to condi- 
tional independence or dependence of the sources. 
4~roblems of generalizability arise in settings other 
than laboratory experimentation, of course. For example, 
statisticians take great pains to emphasize the dangers 
involved in attempting to extend inferential statements 
based upon a particular sample beyond the immediate popula- 
tion from which the sample was drawn. Nevertheless, there 
are many cases of unwarranted generalizations in statistical 
applications. One famous example is the Literary Digest 
poll of 1936, which erred by 19 percent in predicting the 
percentage of votes that Franklin D. Roosevelt would receive 
in the presidential election of that year. The sample was 
taken from readily available lists such as lists of telephone 
subscribers and automobile owners, and individuals with 
high incomes were overrepresented in these lists in relation 
to their representation in the overall voting population. 
5 ~ e  want to differentiate between experiments conducted 
in a realistic setting and the application of formal 
inferential and decision making techniques to handle 
individual problems, although this dichotomy is admittedly 
an oversimplification (e.g. experiments may sometimes be 
conducted within the context or a particular application). 
A p p l i c a t i o n s  of  t h e s e  t e c h n i q u e s ,  p a r t i c u l a r l y  i n  t h e  
r a p i d l y  growing f i e l d  o f  " d e c i s i o n  a n a l y s i s , "  r e p r e s e n t  
a  s i g n i f i c a n t  c o n t r i b u t i o n  t o  knowledge i n  t h i s  a r e a  and 
have  m u l t i p l i e d  i n  r e c e n t  y e a r s ,  a s  e x e m p l i f i e d  by t h e  
work conducted  by t h e  Dec i s ion  Ana lys i s  Group a t  S t a n f o r d  
Research  I n s t i t u t e  ( e  . g .  s e e  Howard, Matheson, and North [18] ) 
and by o t h e r s  ( e . g .  s e e  Brown [ 2 ] ,  and Brown, Kahr, and 
P e t e r s n n  [3]) .  Most o f  t h i s  work, however, h a s  i n v o l v e d  
"one-shot"  a p p l i c a t i o n s  and can  o n l y  b e  c b n s t r u e d  a s  
e x p e r i m e n t a l  i n  a  ve ry  marg ina l  s e n s e .  Moreover, many o f  
t h e s e  a p p l i c a t i o n s  a r e  c o n f i d e n t i a l .  We b e l i e v e  t h a t  
a l t h o u g h  some r e a l i s t i c  expe r imen t s  have  been  conducted  
( r e f e r e n c e s  w i l l  b e  g iven  l a t e r  i n  t h i s  s e c t i o n ) ,  t h e  
number o f  r e a l i s t i c  expe r imen t s  r e p o r t e d  i n  t h e  p u b l i s h e d  
l i t e r a t u r e  is  minimal .  
6 ~ e  r e c e n t l y  t ook  a  f i r s t  s t e p  i n  t h i s  d i r e c t i o n  by 
c o n t r o l l i n g  t h e  examinat ion  by wea the r  f o r e c a s t e r s  o f  one 
p a r t i c u l a r  i n f o r m a t i o n  s o u r c e ,  t h e  gu idance  f o r e c a s t s  
p rov ided  by t h e  U.S. N a t i o n a l  Weather S e r v i c e .  The 
expe r imen t  was conducted  i n  an  o p e r a t i o n a l  s e t t i n g  a t  two 
N a t i o n a l  Weather S e r v i c e  F o r e c a s t  O f f i c e s ,  and t h e  f o r e -  
c a s t e r s  a s s e s s e d  p r e c i p i t a t i o n  p r o b a b i l i t i e s  b o t h  b e f o r e  and 
a f t e r  examining guidance  f o r e c a s t s  ( t h e  l a s t  i n f o r m a t i o n  
s o u r c e  examined) .  Some p r e l i m i n a r y  r e s u l t s  o f  t h i s  e x p e r i -  
ment ,  a l o n g  w i t h  p r e l i m i n a r y  r e s u l t s  o f  two o t h e r  expe r imen t s  
i n  w e a t h e r  f o r e c a s t i n g  conducted  i n  r e a l i s t i c  s e t t i n g s ,  a r e  
p r e s e n t e d  i n  Murphy and Winkler  C24]. 
